PABOYASA ITPOI'PAMMA

y4eOHoro npeameta «buosiorusi. bazoBblii ypoBeHb»

s oOyqarormmxes 10 — 11 kmaccon



NNOACHUTEJIbBHAS 3AIIMCKA

[Ipu pa3paboTke mporpamMMbl MO OMOJOTMU TEOPETHUECKYI0 OCHOBY JUIS OIpeNesieHus
MOIX0J0B K (OPMHPOBAHUIO COJNEpXKaHHS y4eOHOro Tmpenmera «bHOJOTHS» COCTaBUIIH:
koHuentyansHeie nojoxenuss @I'OC COO o B3auM0O0OYyCIIOBICHHOCTH LIEJeH, CoaepkKaHUs,
pe3yabTaToB OOydeHHsI M TPeOOBAHWI K YPOBHIO MOATOTOBKH BBITYCKHHKOB, MOJIOKEHUS 00
O0IMX IEeNsAX W MPUHIHIAX, XapaKTEePU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero oopazoBanus B Poccuiickoit @enepannu, a Takke MOJOKEHUS O creluuKe OHMOIOTHH,
e 3HAYCHWH B TIO3HAHWH JXHUBOW MPUPOABI U OOECIICYCHHH CYIIECTBOBAHUS YEIOBEYECKOTO
oOmectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSM, OIpeJieNIeHbl OCHOBHBIE (DYHKIIMU MPOTpaMMBbl
10 OMOJIOTUH U €€ CTPYKTYpa.

[Mporpamma 1o Omosoruu Ma€T MPEACTaBICHUE O LENsX, 00 o0Imel cTpaTeruu o0ydeHus,
BOCITUTAHHUS ¥ Pa3BUTUs OOYJaONMXCS CpeAcTBaMU ydeOHOro mpeamera «buosorusy,
ompesieNnsieT 00s3aTeIbHOE TPEIMETHOE COJIEp)KaHWe, €ro CTPYKTYPY, paclpeieieHHe I10
paszenaMm M TeMaM, pPEeKOMEHAYEeMYIO IOCIeI0BaTeIbHOCTh M3y4eHUs ydeOHOro marepuana c
YI€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHUKA 00Opa30BaTEIFHOTO IMpolecca,
BO3PACTHBIX 0OCOOCHHOCTEH 00yJarommXCsl.

B mporpamme 1o OWONOTMM TaKKe YUUTHIBAIOTCS TPEOOBAaHUS K IUTAHUPYSMBIM
JMYHOCTHBIM, METANpeJMETHBIM M TPEIMETHBIM pe3ylbTaraM oOydeHHs B (OopMHUpOBAHHH
OCHOBHBIX BHJIOB Y4eOHO-TI03HABATEIBHOM JESTEIbHOCTH/yIeOHBIX IEHCTBHI 00yJIatOMXCS IO
OCBOCHHMIO COJIEpyKaHUs OMOJIOTMYECKOro 00pa3oBaHMsl.

B mporpamme mo Oumonoruu (10—11 wmaccel, 6a30BbIi YpOBEHB) pealii30BaH MPUHIIHI
IIPEEMCTBEHHOCTH B W3y4eHHWH OWOJIOTMH, Onarogaps dYeMy B HEW MNpPOCMaTpUBACTCS
HAIPaBJIEHHOCTh HAa pa3BUTHE 3HAHHI, CBA3aHHBIX C (JOPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO
MHPOBO33pDEHHUS, LEHHOCTHBIX OpHEHTAUMH  JMYHOCTH, DKOJOTMYECKOI'O0  MBILIUIEHUS,
NpEICTaBICHUH O 37I0pOBOM 00pase XU3HU M OCpeKHBIM OTHOIICHHEM K OKpYKarolen
npuponHoit cpene. IloaTomy Hapsimy ¢ u3ydeHHeM OOIEOMONOTMYECKUX TEOpUi, a Takke
3HaHUW O CTPOCHUH >KUBBIX CHCTEM PAa3HOTO PaHTa M CYyIHOCTH OCHOBHBIX IMPOTEKAIOIIMX B HUX
IPOIECCOB B MpOrpamMMme MO OHOJOTMHM YAeNEHO BHUMAHHE HCIOJIB30BAHUIO MOTYUYEHHBIX
3HAaHUU B MOBCEIHEBHOW XHU3HU VIS PEIICHUS MPUKIAIHBIX 32/1a4, B TOM YK CIIe: TPOQUIAKTUKA
HACIIC/ICTBEHHBIX  3a00JIeBaHUN  4YENOBEKa, MEIUKO-TEHETHUYECKOTO  KOHCYJIBTHPOBAHUS,
000CHOBAHUS 3KOJIOTHYECKH 11€7eCO00pa3HOro MOBEACHUS B OKpPY)KAIOLIEH MPUPOJHON cpene,
aHallM3a BIMSHUS XO3SMCTBEHHOH JEATEIIFHOCTH 4YeNOBEKAa Ha COCTOSHHE NPHPOIHBIX M
HCKYCCTBEHHBIX IKOCHCTEM. YCHUJICHHE BHHUMAHMS K MPUKIATHOW HAMPaBICHHOCTH Yy4eOHOTO
npeamera «bHOJIOTHS TMPOJAUKTOBAHO HEOOXOAMMOCTBIO OOECTICUEHUs YCIOBHH U pelieHUs
OJTHOW M3 aKTyaJIbHBIX 3a]au IIKOJIBHOTO OMOJIOTHYECKOTo 00pa3oBaHus, KOTOpas Mpeanoaraet
dopMHpoBaHUE Yy OOYJaIONMXCS CIHOCOOHOCTH amalTHPOBATBhCS K M3MEHEHHSIM JTUHAMHYHO
Pa3BUBAOIIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHe cpeaHero ooOmero oOpa3oBaHUs 3aHUMaeT BaxHoe Mecto. OHa
obecrieunBaeT (GOpMUPOBAHHE Yy OOydJAIOMMXCS TPEACTABICHUNA O HAydHOH KapTUHE MHUPA,
pacumpsieT 1 0000LRAET 3HAHUS O KUBOU MPHUPOJE, €€ OTIUIUTEIBHBIX IPU3HAKAX — YDOBHEBOU
OpraHu3allii ¥ DBOJIOIHMHU, CO3MAET YCIOBHS JUIS: MO3HAHHWS 3aKOHOB J>KMBOW TMPUPOJII,
dopMupoBaHus (PyHKIMOHAIBHON TPAMOTHOCTH, HABBIKOB 3/10pOBOro M Oes3oracHoro obpasza
KHU3HU, SKOJIOTHYECKOTO MBIIUIEHHUS, IEHHOCTHOIO OTHOILECHUS K )KUBOW MPUPOJE U YEIOBEKY.

Bonpimoe 3HaueHWe OWONOTHS WMEET TakKe JUIA pelieHUs BOCIHUTATEIBHBIX H
pPa3BHBAIONIMX 3a7ad CpeIHEro oOIero o0pa3oBaHus, colMaan3anuu ol0ydaronmxcs. M3yueHue



ouosioruu obecrieunBaeT YCIIOBUS TUTSt dopMHupOBaHUS WHTEIJICKTYAIbHBIX,
KOMMYHHUKAIIHOHHBIX W HHQMOPMAIMOHHBIX HABBIKOB, ICTETHYECKOW KYJIBTYPHI, CIIOCOOCTBYET
UHTErpaluu OMOJOTHYECKUX 3HAHMUI C MpEACTaBICHUSIMU U3 JIPYTUX y4eOHBIX MPEAMETOB, B
gacTHOCTH, (pu3nku, XumMuH U reorpadun. HasBanHbIe ONOXKEHUS O MpeAHA3HAYCHUH Y4eOHOTO
npeamera «bUONOTHS» COCTaBUJIM OCHOBY JUISL OIpENeNeHus TIMOJXOA0B K OTOOpy U
CTPYKTYPHPOBAHUIO €TO COJICPXKAHMS, IPEICTABICHHOTO B IPOTpaMMe 10 OMOJIOTHH.

Ot6op conepkanus yaebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3ULUN KyIbTYpOCOOOpa3HOro MOAX0Aa, B COOTBETCTBUU C KOTOPBHIM OOY4arOUMecs JOJKHBI
OCBOUTH 3HAHWS U YMEHHS, 3HAUMMbIE JUIS (OPMHUPOBAHUS OOINEH KyIBTYpBI, ON PEACIISIONMe
aJIecKBaTHOE TIOBEJCHHE 4YEJIOBEKa B OKPYKaIOLIEH NPUPOAHOU cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHON >KM3HH W MPAKTHYECKON aeareabHOCTH. Oco00e MeCTo B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JJEMEHTHl COACPIKAHHS, KOTOpbIe CIOy)KaT OCHOBOWM s (QOpMHUpPOBaHUS
NPEJICTaBICHUH O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHE MHpa W I[EHHOCTHBIX
OpHEHTALMSX JIUYHOCTH, CIIOCOOCTBYIOIMX T'YMaHU3AIIMN OMOJIOTHYECKOTO 00pa30BaHUsI.

CTpyKTypupoBaHue coJAepKaHUs Y4eOHOro Marepuana B MporpaMMe IO OHOJOTHH
OCYIIECTBJIICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIMYUTEITBHBIX 0COOEHHOCTSIX
KHUBOM HpHUpONBl, 0 €€ YpOBHEBOM OpraHu3aluyd M SBONIONUU. B COOTBETCTBUM C 3TUM B
CTpyKType yueOHoro mpeamera «bUOJIOTUS» BBIIEICHBI CIEIYIOUME COAepKATeIbHbIE JTUHUMU:
«buonorus kak Hayka. MeToabl HaydHOTO MO3HaHUs», «KieTka kak OMOIOTHYECKasl CHCTEMay,
«Opranusm kak Ouosoruueckas cucremay», «CucTeMa U MHOTOOOpasue OPraHu4eckoro MHUpay,
«OBOJIONMS )KUBOK TPUPOJIBI», «DKOCUCTEMBI U MPUCYIE UM 3aKOHOMEPHOCTH.

Llens wu3yuyenus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE — OBJAJCHHE
o0ydJarommMMHCS 3HAHHSMHA O CTPYKTYPHO-(YHKIMOHATBHON OpraHW3allii J>KUBBIX CHCTEM
pa3HOro paHra U MpUOOpeTeHNEe YMEHHUI HCIOIB30BaTh ATH 3HAHUS I TPAMOTHBIX JCHCTBUIA B
OTHOUICHUU OOBEKTOB KUBOW MPUPOIBI U PEIIEHUS PA3IMYHbIX )KU3HEHHBIX TPOOIIEM.

Joctmkenne menu wu3ydeHus: ydeOHoro mnpenamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTCs pelieHUeM CIEAYIOIMX 3a/1a4:

OCBOEHHE OOYJAIOIMMHUCA CHCTEMBI 3HAHHM O OHOJIOTHYECKHX TEOPHSX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBHJIAX, CIYKAIMX OCHOBOW ISl (OpMUPOBAHUSA
MPEICTaBJICHUNH O €eCTEeCTBEHHO-HAydyHOW KapTHHE MHpa, O METOJaX HaydyHOro IO3HaHWS,
CTPOCHHUH, MHOTOOOpa3WH M OCOOCHHOCTAX J>KHMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aIluu,
BBIJJAIOIIMXCS] OTKPBITUSX U COBPEMEHHBIX UCCIIEI0OBAHUIX B OMOJIOTHH;

dopMHEpoBaHUE Yy OOYYArOIMXCS IMO3HABATEIBHBIX, MHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B MpOIlecce aHAIM3a JAHHBIX O MYTSAX Pa3BUTUS B OMOJIOTMU HAayYHBIX B3TIISIOB,
UJeH ¥ MOJIX0/I0B K M3yYEHUIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allNH;

CTaHOBJICHHE Yy OOydJarommxcs OOl KynbTypbl, (GyHKIMOHAJIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHUM OOBSCHSITH M OLICHHUBATDH SBJICHUS OKPYKAIOILETO MHUpa >KMBOI MPUPOIBI HA
OCHOBAHUWU 3HAHUU U OIBITA, MOJYIEHHBIX IPH U3yY€HUU OUOJIOTHH;

dopmMHpoBaHUE Yy OOy4alOUMXCS YMEHMM MIUIIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HaHWW B TPAKTHYECKOW JEATETBHOCTH 4YeNIOBEKa, PAa3BUTUH COBPEMEHHBIX MEIUIIMHCKAX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTM B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM >KUBOW MPHUPOJbI,
HEOOXOAMMOCTH OEpPEeKHOTO OTHOUICHHS K HEH, COONIOIEHUST STHIECKIX HOPM TIPH MTPOBEICHUT
OMOJIOTHYECKUX HCCIIEAOBAHUI;

OCO3HAHME I[EHHOCTH OWOJIOTMYECKHX 3HAHWU IS MOBBICHUS YPOBHS IKOJIOTUYECKOU
KYJIBTYpbI, 17151 GOpMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,



NPUMEHEHHUE TPHOOPETEHHBIX 3HAHWI M YMEHUW B MOBCEAHEBHOW XH3HU IS OICHKH
MOCTICICTBUI CBOEH JESATENbHOCTH IO OTHOLICHUIO K OKpPYXKaIoLeH cpene, cOOCTBEHHOMY
3I0pPOBBIO, 00OCHOBAHME U COOJIOIECHUE Mep TPOPUITAKTUKN 3a00JI€BaHHH.

B cucreme cpennero obmero obpasoBanus «buonorus», nydaemas Ha 0a30BOM ypOBHE,
SBIISIETCS O0s3aTENIbHBIM y4€OHBIM MPEIMETOM, BXOJIIMM B COCTaB INpPEAMETHOH ob6iacTu
«EcTecTBEeHHO-HAYYHBIE TTPEIMETHI.

Jis uzydenust Ouonornu Ha 6a30BOM YPOBHE CpefHEro oOIero oopa3oBaHUst OTBOAUTCS
68 yacoB: B 10 kacce — 34 vaca (1 gac B Henemo), B 11 xiracce — 34 gaca (1 gac B Hezeno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OHMONOTHM C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U APYIUMU
€CTECTBEHHBIMH HayKamu, (uiiocodueit, 3Tukoi, 3cTeTukoil u mpaBoM. Ponbp Ouonoruu B
(dopMHPOBAaHUN COBPEMEHHON HAaydyHOU KapTHHBI MUpa. CHucTeMa OMOJIOTHYECKUX HayK.

Metozpl mo3HaHUS KUBOUM MPUPO/IbI (HaOII0IeHHE, YKCIIEPUMEHT, ONMCaHue, U3MEpEHHUe,
KiaccupuKanms, MOJICIUPOBAHUE, CTATHCTHYECKAas: 00paboTKa JaHHBIX).

JdemMoHcTpanum:

[Toptpersr: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuubl U cxembl: «MeToIbl TO3HAHUSI KUBOW TTPUPOIBIY.

JlabopaTopHble U NMpaKTH4YeCKHe padoThI:

[lpaktuueckass pabdora Ne 1. «/cronb3oBaHuE pa3IMYHBIX METOJOB MPH H3Y4YCHUH
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cuCTeMbl M MX OPraHU3alus.

Kubie cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus Ouonoruu. OTIUYUE >KUBBIX
CUCTEM OT HEOPTaHUYECKON PUPO/IBI.

CpoiictBa OuocucTeM U UX pa3HooOpasue. YpPOBHM OpraHu3alud OHOCHUCTEM:
MOJICKYJISIPHBIN,  KIE€TOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM, MONYIALMOHHO-BUIOBOM,
HKOCHCTEMHBIN (OMOTEOIeHOTUYECKU ), OMoChepHBIH.

JdemMouncTpanum:

Tabmuer u cxembl: «OCHOBHBIE TPU3HAKA KHU3HUY», «YPOBHU OpraHU3AIIUU KHUBOU
TPUPOIBIY.

O6opynoBanue: monens Moiekyasl JJHK.

Tema 3. XuMu4yeckHii cOCTaB M CTPOCHUE KJIETKH.

XUMUYEeCKHU ~ cOocTaB  KJIETKA.  XUMHYECKHE  DJIEMEHTBI:  MAaKpOd3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bofa 1 MuHepasibHbIe BEIIECTBA.

OyHKIIMM BOJABl W MHUHEpAIbHBIX BelECTB B KieTke. [logaepkaHue OCMOTHYECKOTO
OanaHca.

benxu. CoctaB u cTpoeHue O6€1KOB. AMHHOKUCIOTH — MOHOMEpHI OesikoB. HezameHnMebie
U 3aMEHHMbIE€ AMHUHOKUCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYphl OEIKOBOIA
MOJICKYNbl (TIEpBHYHAsl, BTOpUYHAs, TPETHYHAS W YETBEPTHYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa 6enkoB. buonornueckue GpyHKIMU OEIKOB.

®epMeHThl — OuoJornyeckue katanuzaropbl. CTpoeHue (epMmMeHTa: aKTUBHBIA ILIEHTD,
cyoctpatHas crneuuduuHocTb. Kodepmentsl. Burtamunbel. Ominuus  (gepMeHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpOB.

YrieBonbl: MOHOCaxXapubl (TJTFOK03a, pub03a U JAe30Kcupr003a), Aucaxapubl (caxaposa,
JIAKTO3a) W TMOJucaxapuibl (Kpaxmani, TIJUKOTeH, IIeJI003a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlunuasl:  Tpurmuuepusl, Gocomunuapl, crepouabl. [uapopuabHO-TUAPOPOOHBIE
cBoiictBa. buonornueckue dynkunu aunuaoB. CpaBHEHUE YITIEBOAOB, OCIKOB U JIMIHUIOB KakK
UCTOYHHKOB SHEPIUH.



Hyknennossie kucnotel: [JJHK u PHK. Hykieotuapl — MOHOMEPBI HYKIEMHOBBIX KHCIIOT.
Crpoenue u ¢ynxkuun JIHK. Crpoenme m ¢ynxkuun PHK. Buner PHK. AT®: ctpoenune u
(GyHKITHH.

[Muronorus — Hayka o wierke. KilerouHas Teopus — NpUMEpP B3aUMOJCHCTBUS UJEH H
(pakTOB B Hay4YHOM MO3HAHUM. MeETO/Ibl U3Y4EHUS KIECTKH.

Krnerka xak nenoctHas xuBas cuctema. OOume MpU3HAKKA KIETOK: 3aMKHYTasi HapyKHas
memOpana, moniekynsl JIHK kak reHeTnueckuii anmapar, cucreMa CHHTe3a Oernka.

Tumbsl KIETOK: dSyKapuoTHuecKass M mpokapuotuueckas. OCOOEHHOCTH CTPOCHHS
npokapuoTuueckon kietku. Knerounas crenka 6akrepuii. CTpoeHUE 3yKapuOTUUECKON KIETKU.
OcCHOBHBIE OTIUYHS PACTUTEIBHOM, )KUBOTHOU U TPUOHOM KIIETKH.

[loBepxXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, ITIMKOKAJIMKC, MX (yHKUHH.
[Inazmatuueckass memOpaHa, e€ cBoiictBa M (QyHkuuu. LuTomnasma u e€ oOpraHougpl.
OnnomemOpannsie opranouas! kietku: DIIC, annapar ['onpmxu, muzocomsl. [lomyaBToHOMHBIE
OpraHouJbl KIETKW: MHUTOXOHJAPHUH, MiacTUiabl. lIponcxokieHne MHUTOXOHAPUN M MJIACTHU.
Bunpt nnactua. HemeMOpanHble OpraHOU/IbI KIIETKHA: puOOCOMBI, KJIETOUHBIN LIEHTP, IEHTPHOIIH,
PECHUYKH, KTYTUKA. DYHKINN OPraHOUIOB KIETKU. BKIoueHus.

SAnpo — perynstopHbli 11eHTp KieTku. CTpoeHue gipa: saepHas 000104k, Kapuoriazma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BELECTB B KIETKE.

JdeMoHcTpaumu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnipenienneHne XUMHYECKUX DJIEMEHTOB B HEXHBOW IPUPOJEY,
«PacnpesieNeHre XMUMUYECKUX JIEMEHTOB B JKUBOU NPUPOJIEN.

Tabmuusl u cxembl: «llepmonnueckas TabIUIa XUMHUUYECKHX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJTBI BOJBI», «brocuHTe3 Oenkay, «CTpoeHne MoeKyasl Oenkay, «CTpoeHue depMeHTay,
«Hyxnennossie xucnotsl. JJHK», «Ctpoenne monekynst AT®», «CTpoeHne 3yKapuoTHYECKOU
KieTkn», «CTpoeHue >KUBOTHOW KIeTKH», «CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHue
IIPOKAPUOTUUECKON KIETKN», «CTpOECHUE sIIpa KIETKU», «YTIEBOAb», «JInnuab.

OO0opynoBaHue: CBETOBOM MHMKPOCKON, O0OpYyIOBaHWE JIs MPOBEACHHS HAOIIOECHUM,
U3MEPEHUHN, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENIbHBIX, JKUBOTHBIX U OaKTe€pHUabHBIX
KJIETOK.

JlabopaTopHble U NMpaKTU4YeCcKHe padoThI:

JlaGoparopnass pabora Ne 1. «/3yueHHe KaTaIMTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha
npuMepe aMuiIasbl NN KaTajaasbl)».

Jlaboparopuass pabora Ne 2. «/3yuyeHue CTpOCHHUsS KIETOK PACTCHHH, >KUBOTHBIX W
Oaxrepuil o1 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpErapaTax U UX OIMHCAHHUE.

Tema 4. 7KusHe1eATeJIbHOCTh KIETKH.

OOmeH BemecTB, UM MeTa0onu3M. AccuMuisAnus (TUJIaCTUYECKU OOMeH) U
JUCCUMUJIALMS (IHEpreTHYecKrii 0OMeH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca Metadoansma. Poip
3aKOHOB COXPAaHEHHUsI BEIIECTB U YHEPIUU B MOHUMAHUHU MeTaboIn3Ma.

Tunber oOMeHa BemecTB: aBTOTPOGHBIM U reTepoTpodubiii. Poimb depMeHTOB B 0OMEHE
BEILECTB U MPEBPALICHUN SHEPTUU B KIETKE.

®ortocunTe3. CBeroBas u TemHoBas (a3l (oTocuHTe3a. Peakumu ¢doTocuHTE3A.
DddexruBHOCTD hoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BiusiHue yciaoBuid
cpezabl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHHUS €T0 MPOAYKTUBHOCTHU Y KyIbTYPHBIX PACTCHHI.



XeMocuHTe3. XEMOCHHTE3UPYIOIME OakTepuu. 3HAYCHHWE XEMOCHHTE3a JUIsl KU3HU Ha
3emie.

OHepreTuyeckuii oOMeH B  Kierke. PaciuenyeHue BemecTB, BbIJCNEHUE U
AKKyMYJIUPOBAHUE SHEPTUU B KIETKE. DTaIlbl YJHEPTeTHUYECKOT0 oOMeHa. [ mnkonu3. bpoxenue u
ero Buabl. KucimopogHoe OKucI€HUE, WIM  KIETOYHOE JbixaHue. OKHUCIUTENIbHOE
dochoprmpoBanue. IPHEKTUBHOCTh SHEPTETUUECKOTO 0OMEHa.

Peakniuu wmarpuuynoro cunTte3a. [‘enernueckas wHpopmanms u JIHK. Peanuzamus
TeHeTHYeCKOW WHGOpMAIuU B KIeTKe. | eHETHYECKHi KOJ M €ro CBOMCTBa. TpaHCKpUMIUS —
matpuuHblii cunte3 PHK. Tpancnsanusa — 6uocunTtes 6enka. Dtansl TpaHcasiuuu. Koguposanue
aMUHOKHUCIOT. Posb pubocom B OnocuHTe3e Oelnka.

Hexnerounsie ¢opmbl ku3Hu — BuUpycbl. HWctopusi orkpbiTus Bupyco (. W.
NBanoBckuitf). OCOOEHHOCTH CTPOSHUS M KU3HEHHOTO IMKIa BUpYcoB. bakrepuodaru. bonesnun
pacTeHuil, )KUBOTHBIX U YEJIOBEKA, BHI3BIBAEMbIE BUpycaMu. Bupyc nMmyHoneduiiura 4emoBexa
(BUY) - Boszoymutens CIIMJla. OOparHas TpaHCKpHINIUS, peBEpTa3a M HWHTErpasa.
[Mpodunakruka pacnpocTpaHEHUs BUPYCHBIX 3a00JIeBaHUH.

JdeMoHcTpanum:

IToptpetsr: H. K. Konenos, JI. . UBanosckuii, K. A. Tumupsses.

Tabmuubpr wu  cxembl: «Tunbl  naTaHus», «Mertabomu3m»,  «MUTOXOHAPHUSY,
«JHepreTuyeckuii oOMen», «Xmopormracty, «Portocunres», «Ctpoenue JJHK», «Ctpoenue u
dynkuuonupoBanue  reHa», «CuHTe3  Oenka», «l'eHeTMyeckuii  Kom»,  «Bupycoi»,
«bakrepuogaru», «CtpoeHue wu xu3HeHHBIM w1ukn Bupyca CIIWM/la, OGaxrepuodaray,
«Permmmkamus JJTHK».

O6opynoBanue: moaenu-anmmkanuu «Yasoenune JIHK u tpanckpuniusy», «buocuHTe3
Oenka», «CTpoeHue KIeTKu», MoJenb cTpykrypsl JTHK.

Tema 5. PazmHokeHre U MHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1uKi1, WM >KU3HEHHBIM UK kietkd. MuTepdasa m mmros. Ilporeccsr,
nporekatonme B uUHTepdaze. Pemnukamus — peakiusa marpuyHoro cuHTe3a /IHK. Crtpoenue
XpoMOCcOM. XPOMOCOMHBIM Ha0Op — KapuoTUM. J[MMIOWIHBIA U TalIOUTHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuabl. LluTonornueckiue OCHOBBI Pa3MHOKEHHSI M WHAWBUIYATLHOTO Pa3BUTHS
OpPTaHU3MOB.

Henenue wnerku — muto3. Cramguu muto3a. [lporiecchl, mpoucxoasume Ha pa3HbIX
CTaAMsAX MUTO3a. broJIOrnuecKknii CMbICI MUTO3A.

[Iporpammupyemasi TuGesb KIETKA — arornTo3.

@opMbl  pa3sMHOKEHHUSI OpPraHuM3MOB: Oecrmojoe u ToloBoe. Bumel  OGecronoro
Pa3MHOXKEHHUS: JieJIeHHE HaJaBOE, MOYKOBAaHME OJHO- W MHOTOKIETOYHBIX, CIIOpOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOXeHUe. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAUEHUE s
CEJICKIIUH.

[TooBOE pazMHOXKEHUE, €T0 OTIANYHUS OT OECIOJIOTO.

Meiio3. Craguu wmeiio3a. Ilpoueccsl, npoucxomsume Ha craausx meiosza. IloBenenue
XpoMmocoM B Mero3e. KpoccuHroBep. bruonorndecknii CMbICH U 3HaYEHU € MEN03a.

['ameTorene3 — mporecc 0Opa30BaHMs MOJOBLIX KIETOK Y KUBOTHBIX. [10TIOBBIE JKeme3bl:
CEMEHHUKU U sAnyHuKd. OOpa3oBaHHEe M pa3BUTHE IMOJIOBHIX KIETOK — raMmer (CrepMaTo30u[,
AWLIEKIETKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpPOEHUS SHLEKIETOK U
cnepmarto3onoB. OnnonorBopenue. [laprenorenes.

WnnuBunayanpHoe pa3BuTHE (OHTOTEHE3). ODMOpPHUOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHANBHOTO Pa3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JIPOOJIEHHUE, TacTPYJsIus,



opranorenes. IloctaomOpronansHoe pazBuTHe. TUIBI TOCTIMOPHUOHAIBHOIO Pa3BUTHS: MPSIMOE,
HempsiMmoe (JIMYMHOYHOE). BimsiHME cpeasl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3bIBATh BPOXK/IEHHBIE YPOJCTBA.

Poct u pasButue pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHMS: CTPOEHUE CEMEHH, CTAIINU
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuiel 1 cxembl: «@OpMbI pa3MHOXKEHHSI OPTaHU3MOBY, «J{BOWHOE OIIOOTBOPEHHE Y
IBETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOXKEHUE paCTeHUI», «/leneHune KieTku
Oakrepuity, «CTpO€HHE TOJIOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBI», «KIIETOUHBIN UKD,
«Permnukanua JTHK», «Mutos», «Meiios», «lIpsmoe u Henpsimoe pazButue», «l'amerorenes y
MJIEKOIIUTAIOLUMX U YeJIOBEKay, «OCHOBHbBIE CTaIUN OHTOTEHE3a.

OOopynoBaHue: MHUKPOCKON, MHUKporpenaparsl «CrepMaTo30uIbl MIIEKOMUTAIOIIETOY,
«lIineknerka MIIEKONUTAOIETO», «KaproknMHe3 B KIETKax KOpEIKa JyKa», MarHUTHAas
MoJenb-antuinKanus «/lenenue xnerkny», moaens JJHK, moaens metadasHoit XpOMOCOMBI.

JlaGopaTopHble U NMpaKkTHYeCKHEe PA0OTHI:

JlabopaTtopHas padota Ne 3. «HaGmogenue MuTo3a B KJIETKaX KOHUYMKA KOpPEIIKA JTyKa Ha
TOTOBBIX MUKpPOIIpENapaTaxy».

JlabopaTopHast pabGora Ne 4. «lI3ydeHme CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacsieicTBE HHOCTHh M U3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHetuku. Mctopus pa3BUTHUS TEHETUKH. Poiib LUTONOTMHU H
SMOpHUOJIOTUH B CTAaHOBJICHUU TeHETHKH. BKIa poccHiiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTH €
TeHEeTUKU. MeTonpl TeHeTHKH (TMOpUIONOTMYECKUN, I[MTOTCHETHYECKUH, MOJEKYISPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUECKUE MOHATUS. ['eHeTnuecKkass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXEMaxX CKpEIMBaHMU.

3aKOHOMEpPHOCTH  HAacJIeJIOBaHUs  IPU3HAKOB, ycTaHOBJIEHHBle [. Menzaenem.
MounorubpuaHoe cKpenmBanue. 3aK0H equHOo00pas3us THOPUIOB MepBoro nokojaeHus. [Ipasumno
JOMUHHMPOBAaHMUS. 3aKOH pAacUIIUIEHHsl Mpu3HakoB. I'mmoreza uucrorsl ramer. llomHoe u
HETOJHOE JOMUHUPOBAHHUE.

JuruOpuaHoe ckpenmBaHHE. 3aKOH HE3aBUCHUMOIO  HAacJleIOBaHUsS  MPU3HAKOB.
LuToreHeTnyecKkrue OCHOBBI JUTHOPUIAHOTO CKpEIMBAaHHS. AHAJIH3UPYIOLEEe CKpPEIMBAaHHE.
Hcnonp3oBaHue aHATU3UPYIOIIETO CKPELMBaHUs JUIsl OIIPEIeIeHUs] TeHOTHUIIa OCOOH.

CuenneHHoe HaciegoBaHue mpu3HakoB. PabGora T. Moprana mo CHENJICHHOMY
HacjeA0BaHUI0 TeHoB. Hapylenue ciensieHus reHoB B pe3yibTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPUS HACIEICTBEHHOCTH. [ eHeTHYeCKEe KapThl.

I'eneruka nosia. XpoMOCOMHOE OIpefeseHUe Moja. AyrocoMbl M IOJIOBBIE XPOMOCOMBI.
['oMorameTHble M reTeporaMeTHble OpraHu3mbl. HacnepoBaHue NpH3HAKOB, CLENJIEHHBIX C
I0JIOM.

N3meHunBOCTh. BUibl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HAClIeICTBEHHAas1. Poiib cpenbl
B HCHACJICICTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTHUKA MOAM(PUKAITMOHHOW H3MEHUYHUBOCTH.
Bapuaunonnsiii psn u BapuaunonHas kpupas. Hopma peaxuuu npusHaka. KonndectBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakunu. CoiicTBa MO (UK OHHOM U3MEHYUBOCTH.

HacnencTBenHnas, nuiM reHOTUIIMYECKAst, I3MEHUYUBOCTh. KoMOMHAaTHBHAsA N3MEHUYUBOCTb.
Meiio3 U TONOBOH MpoIecC — OCHOBa KOMOWHATMBHOW HM3MEHYMBOCTH. MyTannoHHas
M3MEHYMBOCTh. Kitaccudukanusi Myramuid: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIEC. YacToTa u



NPUYKUHBI MyTanuid. MyrareHHbie (akropbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACJIECICTBEHHOMN
n3smenunBoctu H. M. BaBuiiosa.

BHesinepHast HacIeICTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/Abl TEHETHKH YEJIOBEKa:
TeHEaJOTHYEeCKUW, ONM3HEIOBBIM, I[UTOTCHETUUYECKUM, OMOXUMUUYCCKHH, MOIEKYISIPHO-
renernyeckuii. CoBpeMEHHOE OIlpeAeieHue TEeHOTHIA: IOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTUIIUpOBaHUEe, B ToM uucie ¢ momompto [MIP-ananmsa. HacrnencrBeHHble 3a0oneBaHUs
YyelloBeKa: TeHHble OoNie3HH, OOJIe3HM C€  HACJIEICTBEHHOW MPenpaclooKEeHHOCTHIO,
XpOMOCOMHbIe 0ose3Hu. Comaruyeckue U TeHepaTuBHblEe MyTauuu. CTBOJIOBBIE KIETKU.
[TpuHIUIIBI 3M0POBOTO 00pasa KU3HU, NUATHOCTUKU, MPOPUIAKTUKA U JCUECHUS TeHETUUECKUX
Oomne3Hel. MenuKo-TeHeTHYeCKOe KOHCYJIBTHUPOBAHWE. 3HAYEHHWE MEIUIIMHCKONW TCHETUKHA B
MPEIOTBPAILICHUH U JICYCHU U TeHETUYECKUX 3a00JIeBaHUM UeIOBeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBcxkuii, H. 1. BaBuios.

Tabnuusl u cxembl: «MOHOTHOPUAHOE CKPEUMBAHUE M €r0 IUTOr€HETHYEecKasi OCHOBaY,
«3aKOH pacUeNJEHUs] M €ro IMTOIeHETHUYEeCKass OCHOBa», «3aKOH YHUCTOTBI TaMeTy,
«/lurubpunnoe ckpeumBanue», «lluTonornyeckue OCHOBBI TUTHOPUIHOTO CKpELMBaHUS,
«Menosy, «B3auMOJCHCTBUE AJUICIBHBIX T€HOBY, «[ €HEeTUUYeCKue KapThl PACTCHUH, JKUBOTHBIX
U 4YenoBeKka», «['eHeTuKa Moja», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIJIEHHOIO C IOJOMY,
«KapuoTunel YeNOBeKA W IKUBOTHBIX», «BUIbl W3MEHYHBOCTHY, «MoaudukaruoHHas
U3MEHUYUBOCTHY, «HacnemoBanue pesyc-dakropa», «['eHeTHKa rpymn KpoBu», «MyTallmoHHAs
M3MEHUYUBOCTHY.

OOopynoBanue: Mojenu-anmiaukanuu «MoHorHOpuIHOE CcKpenmBaHuey», «HemomHoe
JOMUHHUpOBaHUE», «/lurnbpuaHoe ckpenmBanue», «llepekpéct XpoMocoM», MHKPOCKON U
MuKporpenapat «/Ipozodunay» (Hopma, Myranuu (HOpMBI KPBUIBEB M OKPAaCKH Tela), TepOoapuit
«'opox MOCEBHOW.

JlabopaTopHble U MPaKTU4YeCKHEe PadoOThI:

Jlaboparopuast pabota Ne 5. «3yueHue pe3ynbTaTOB MOHOTHOPUIAHOTO U AUTUOPHUIHOTO
CKpEeIMBaHUS y Ip030(UIIbl Ha TOTOBBIX MUKpOIIPErapaTaxy».

Jlaboparopuast pabota Ne 6. «3ydeHne MoaIu(PUKAIIMOHHOW W3MEHUYHNBOCTH, TIOCTPOCHUE
BApUAIIMOHHOIO Ps/ia U BapHalMOHHOM KPUBOW.

Jlabopartopnass pabora Ne 7. «AHamu3 wMyrauuid y Apo3o¢Quibl Ha TOTOBBIX
MUKpOIpenaparax».

[Ipakruueckas padota Ne 2. «CocTaBieHHE W aHAIHM3 POJIOCIIOBHBIX YETIOBEKAY.

Tema 7. Cenexkuust opranuzMoB. OCHOBbI OHOTE XHOJIOTHH.

Cenekius Kak Hayka U Mpolecc. 3apoKICHUE CEIIEKIIUHA U JoMecTukanus. Yuenue H. W.
BaBunoBa 0 meHTpax NTPOUCXOXKIEHUS W MHOTOOOpasusi KylIbTYpHBIX pacTeHuil. LleHTps
MPOMCXOXKJICHUS IOMAIHUX KUBOTHBIX. COPT, MOpoAa, mIramm.

CoBpeMeHHbIE METO/bI CceNeKuu. MaccoBblii U MHAUBUAYAIbHBIH OTOOPHI B CEJIEKIUU
pacteHuil U KUBOTHBIX. OIleHKa SKCTepbepa. bIM3KopoaCTBEHHOE CKpelMBaHUE — WHOPHUIMHT.
UYucras nuHus. CkpenmBaHWe YHCTHIX JUHUK. [ereposuc, wuim TtuOpuaHaAs Cuja.
HepoacrBennoe ckpenmBanue — ayrOpuauHr. OtnanéHHas ruOpuauzanus U €€ YCIeXH.
HckycCTBEHHBIM MyTareHe3 U IMOJIY4€HHE IMOJUIIOUAOB. J[OCTHMXKEHHUS CElNeKUUH PACTEHHH,
JKUBOTHBIX 1 MUKPOOPTAaHU3MOB.



buoTtexHonorusi Kak oOTpacib NPOU3BOACTBA. ['€HHAs WHXKeHepUs. ITamnbl CO3JAHUS
pexomObuHanTHOM JIHK um TpancrenHeix opranuszMoB. Kierounas unxeHepus. Kierounsie
KylnbTypbl. MUKpPOKIIOHAIBHOE Pa3MHOKEHUE pacTeHuil. KiloHnpoBaHue BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHMW3MOB. OKOJOTMYECKME U JTuyeckue mnpodiremsl. ['MO -
TeHETUYECKH MOAU(PUIIUPOBAHHBIEC OPTAaHU3MEI.

JleMoHCTpanum:

[optpetsi: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. ®@. VBaHoB.

Tabmuubsl u cxembl: kKapTa «lleHTpHl TPOUCXOXKIEHUS U MHOTOOOpasHsl KyJIbTYpHBIX
pactenui», «[lopojbl JOMaIHUX KUBOTHBIX», «COpTa KylIbTypHBIX pacTeHUil», «OTnanéHHas
ruOpuan3amnus», «Pabotel akagemuka M. ®@. HBanoBay, «[lomumiaonausy, «OOBEKTHI
ouorexHosnorun», «Kiaerounsle KyIbTypbl U KIOHHpOBaHHUE», «KOHCTpyHMpOBaHHE U IEPEHOC
T€HOB, XPOMOCOM).

OOopynoBaHue: MyISDKH IUIOI0B M KOPHEIJIONOB JAUKUX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NMpaKkTHYeCKHEe PA0OTHI:

Oxckypcusi «OCHOBHBIE METOJbl U JIOCTH)KEHMS CEJNEKIMU PacTeHUM M KMUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TUIEMEHHYIO (JepMy, COPTOHMCHBITATENbHBIA yJYaCTOK, B TEILIMYHOE
X03HCTBO, JTa0OPATOPHIO arPOYHUBEPCUTETA UJIH HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosrronnoHHast OHOJIOTHS.

[Ipennoceuiki BO3HMKHOBEHHUS SBOJIIOIMOHHOW TEOPUHM. DBOJIIOIMOHHAS TEOpHUS U €€
MecTO B Onosioruu. BnusiHue 3BoIOIIMOHHON TEOpUH HA pa3BUTHE OMOJIOTUH U IPYTHX HAYK.

CBugerenscrBa 3BoiouMu. IlageoHTosnormyeckue: MOCIENOBATENBHOCTh IOSBICHUS
BHJIOB B IaJICOHTOJIOTUYECKON JIETOMHCH, nepexoanble (Gopmbl. buoreorpaduuecku e: cxocTBO
U pazinuuue ¢ayH u (uiop MaTepUuKOB M OCTPOBOB.

DOMOpPHOJIOTHYECKUE: CXOJACTBA M PA3NUyus SMOPHUOHOB Pa3HBIX BHUAOB IMO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIsIpHO-OMOXUMUYECKHAE: CXOJACTBO MEXaHU3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METAa00JIMYECKUX ITYTEH y BCEX OPraHU3MOB.

OsomonuonHas Tteopus Y. Jlapuna. Ilpeanocbulku BO3HUKHOBEHMS JapBUHU3MA.
JIBukynme Ccuibl 9BOJMIOUMM  BHAOB 1o JlapBuHY (M30BITOYHOE pa3sMHOXKEHHE MpHU
OTPAaHMYEHHOCTH PECYpPCOB, HeOIpenesnéHHas H3MEHYMBOCTh, OOphOa 3a CyIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust s3Boonuu (CTD) u e€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBomronus. [lonymsinys kak eqMHULA BUAA U YBOJIOLUH.

JBwxynme cuibl (GakTophl) ABOJIONMK BUIOB B IpUpojae. MyTallMOHHBIN TPOIECC U
KOMOMHATHBHAs M3MEHYMBOCTb. llomynmsnuonHble BOJHBI U Jpedd renoB. Mzomsmus u
MUTPALIUSL.

EcrectBeHHbIll 0TOOp — HampaBistonmil (akrop 3Bomonuu. POpMbl €CTECTBEHHOTO
otOopa.

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK Pe3yibTaT BOONUU. [IpuMepsl mpucnocoOaeHui
y Opranu3MoB. ApoMopdo3bl U UHO0AANI TAILIUH.

Bun u Bumoo6pazoBanme. Kpurtepum Buma. OcHoBHbIE (OpMBI BUI000pA30BAHUS:
reorpa@uueckoe, IKOJOTHYECKOE.



Maxpospomonunsi. @opMbl 3BOIMIONUU: (PUIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napasensHas. HeobparuMocTs 3BOIIONUH.

[lpoucxoxkaeHue  OT  HeCHEUHMATIU3UPOBAaHHBIX  mpenkoB.  [Iporpeccupyromas
crnenuajain3aius. AI[aHTI/IBHaSI paguanus.
JleMoHCTpanuu:

[Moptpetsi: K. Jlunnet, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, ®@. Miomnep, A. H. CeBepiios.

Tabmuupt u cxeMbl: «Pa3BuTHE OpraHMYeckoro Mumpa Ha 3emiie», «3apOIbIIH
MIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOpbOBI 3a CYIIECTBOBAHHEY,
«EcrecTBeHHBI  O0TOOp», «MHOTOOOpa3ue COpPTOB pacTeHuit», «MHOrooOpasue IMopos
JKUBOTHBIX, «[lonynsuum», «MyraunoHHas W3MEHUYABOCTBY, «ApoMop o361y,
«Wnnoanantanuny, «OO0m@s nereHepanus», «/[Buxynme cuiiel 3Bomonuny, «Kapra-cxema
mapmpyra nyremectsus Y. Jlapsuna», «bopnr0a 3a cymecrBoBaHuey, «lIpucrnoco0ieHHOCTh
opranusMoBy, «I eorpaduueckoe BUI000pa30BaHNE», «IKOJIOTUIECKOE BHI000PA30BAHHEN.

OO0opynoBaHue: KOJJIEKIINS HACEKOMBIX C Pa3TUYHBIMU TUIIAMU OKPACKH, HA0Op TJIOJ0B U
ceMsiH, Kosutekuus «[Ipumepsl 3alMTHBIX TPUCIOCOOIEHUN Y )KUBOTHBIX», MOJieNb «OCHOBHBIE
HaIpaBJIEHUs 3BOJIOLUNY, 00bEMHAA MOJIeTb «CTpOEHUE TOJJOBHOTO MO3Ta MTO03BOHOUHBIX).

buoreorpaduueckass kapra wupa, kKomekius «DopMbl COXPAaHHOCTH MCKOMAeMBbIX
JKUBOTHBIX M PACTCHUI», MOAENb anmumkanus «[lepexpéct xpoMocom», BIaKHBIE IIpemaparhl
«Pa3zBuTHe HacekoMmoro», «Pa3BuTHe JIATYIIKW», MUKporpernapar «Jlpo3oduia» (HOpMa,
MyTaluu (GOpPMBI KPbUIEEB M OKPACKH TeNa).

JlabopaTopHbie 1 NIpaKTHYeCKHe padoThI:

JlabopaTtopHnast padota Ne 1. «CpaBHEeHUE BUIOB 11O MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pabora Ne 2. «OmnucaHue MNPUCHOCOOICHHOCTH OpraHu3Ma M eé
OTHOCHUTEBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHe KU3HU Ha 3eMmuie.

JloHay4yHble TIpeACTaBICHUS O 3apOXKACHUU XKU3HU. HayduHble rMIOTe3bl BO3HUKHOBEHUS
KU3HU Ha 3emuie: adMoreHe3 M MaHCHEepMHUs. XHMHYECKas 5BONONHS. AOMOTEHHBIN CHHTE3
OpraHMYECKMX BEIIECTB HM3 HEOPTaHUYECKUX. OJKCIIEPUMEHTAIBHOE IOATBEP)KICHUE
XAUMHUYEeCKOU 3Bomtonnu. HavdanbHble 3Tambl Onosornueckoit sBomtonuu. ['unoreza PHK -mupa.
dopmupoBaHUEe MEMOPAaHHBIX CTPYKTYp U BO3HHKHOBEHHE MPOTOKIETKH. [lepBhie KIETKH U HX
3BoJIIOIM . POPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

PasButue xm3Hum Ha 3emie 1o dpam u nepuojaMm. Karapxell. Apxeiickas u
nporepo3oiickas apel. [lameozoiickas spa u e€ mepUoabl: KeMOPHICKHH, OpJOBUKCKHIA,
CUIIYPUICKUM, J€BOHCKU A, KAMEHHOYTOJIbHBIN, TIEPMCKHU .

Mes3o30ickast opa U €€ IeproIbl: TPUACOBBIN, IOPCKUN, MEIIOBOM.

Kaiino3olickas apa 1 €€ nepuopl: MajaeoreHOBbIi, HEOTEHOBBIN, aHTPOIIOTEHOBBIM.

XapakTeprucTuKa KIuMaTa M TIeOJOrMYecKUX IporieccoB. OCHOBHBIE 3Tallbl 3BOJIIOLINU
pPACTUTENFHOTO M JKUBOTHOTO MHUpa. ApoMop¢o3bl y pacTeHUd M KUBOTHBIX. [losBieHue,
paciBET U BBIMUpaHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKoro MUpa Kak OTpakeHHE 3BOJIIOLUU. OCHOBHBIE CHUCTEMATHYECKUE
TPYIIIBl OPTaHNU3MOB.

OBosolMsl  4YeIOBEKa. AHTpPONOJIOTHsSI Kak Hayka. Pa3Butue mnpeicraBieHud o
MPOUCXOKICHUH YesoBeKka. Meroabl u3ydeHus antponoreHes3a. CXoACTBA U pa3iIvyMsl 4eJI0BEKa
U KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHE YEJIOBEKA.



JBwxynme cunbl  (dakropbl) aHTpomoreHeza. HacnencTBeHHass W3MEHYMBOCTH M
€CTEeCTBEHHBIN 0TOOp. OOIECTBEHHBINH 00pa3 KU3HU, U3TOTOBICHUE OPYAUN TPy/a, MBILIUICHHUE,
peub.

OcCHOBHBIE CTaJUM U BETBM SBOJIOLHUM YEJIOBEKA: aBCTPAJIONUTEKHU, UelIOBEK yMelnbli,
Yenosek npsamoxomaumi, YenoBek HeaHaepranbCkui, YemoBexk pasymHbii.  Haxonku
HCKOIAaeMbIX OCTAaTKOB, BpEMS CYLIECTBOBAHMS, 00JACTh pacnpocTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIHSL.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: €BpOIEOnIHAs (€Bpasuiickas), HETpo-
aBcTpajiouiHas  (9KBaTopualibHas), = MOHIOJOMJHAs  (a3MaTCKO-aMepUKaHCKas).  UepTsl
MPUCIOCOONIGHHOCTH TPEACTaBUTENCH YeNOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHMSI.
EnuncrBo uenoseueckux pac. Kpuruka pacusma.

JleMoHCTpanuu:

[Toptpetsr: @. Penn, JI. [Tactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabnuubl U cxembl: «Bo3HukHOBeHHE COMHEYHON CHCTEMBbI», «Pa3BUTHE OPraHMYEeCKOro
mupa», «PactutenpHas KieTka», «KuBoTHas wieTka», «[IpokapuoTuueckas KIETKay,
«CoBpeMeHHasl cucTeMa OpraHu4yeckoro mMupa», «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHUS
YeJloBeKa U YeJIOBEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJeOHTOJOTMYECKUX HAaXOJ0K
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «JlpeBHeilnme monu», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOANY, «HeoBEeUECKHE pachl».

OOopynoBanne: wMymspku — «lIpoucxoxnenue 4yenoBekay (OIOCTBI  aBCTpaJIONUTEKA,
NUTEKAHTPOIIa, HeaHJepTallblla, KPOMaHbOHIIA), CJIENKU WJIM HM300paKEHUs KAMEHHBIX OpYyAU
epBOOBITHOIO YesloBeKa (KaMHHU-YOIIEphl, pyousa, ckpedia), reoXpoHOIoruyeckas tadiuiia,
KOJUTEKUHS «DOpPMBI COXPAaHHOCTH MCKOMTAEMBIX KMBOTHBIX U PACTEHUII».

JlabopaTopHble 1 NIpakTHYeCKHe padoThI:

[Tpakrudeckas padora Ne 1. «/3ydeHue MCKOMMAeMbIX OCTATKOB PACTEHHWH W KUBOTHBIX B
KOJUTEKLIMSIX).

DKcKypeust «BONIOIUS OPraHMYEeCKOT0 MUpa Ha 3emie» (B €CTeCTBEHHO-HAyYHBIH HIIH
KpaeBeIUEeCKUI My3eil).

Tema 3. Opranu3mbl H OKpyKawIasi cpeaa.

OKoJIOTMA Kak Hayka. 3aJadyd W pasfenbl AKOJIOTUH. MEeTOoabl  3KOJOTUYECKUX
UCCIIEI0BAaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO UEIOBEKA.

Cpenpl  oOuTaHus ~ OpPraHM3MOB:  BOJHAas,  HA3eMHO-BO3/AYIIHAs, IOYBEHHA,
BHYTPUOPTraHU3MEHHas.

Oxonornueckue ¢akropel. Knaccudukanus 5KoIOrMUYECKUX (PAKTOPOB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTPOINOTeHHbIE. J[eliCTBUE IKOIOTHYECKUX (JAKTOPOB HA OPTaHU3MBI.

AOuoTtnueckue  (aKTOpel:  CBET, TEMIIEpPaTypa, BIAXHOCTb.  DOTONEPHOIU3M.
[TprcniocoGeHust OpraHu3MOB K IEHCTBUIO abnoTHYeCKuX (pakTopoB. bromornueckue puTMbI.

buotnueckne  ¢akropel. Buabl OMOTHYECKMX  B3aMMOJCHCTBUN:  KOHKYPEHIIHS,
XUIHUYECTBO, cMMOM03 1 ero ¢opmsbl. [lapazutusm, kooneparus, MyTyaln3M, KOMMEHCAIN3M
(KBapTHPAHCTBO, HaAXJICOHUYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HaYeHUE OHOTHYECKUX
B3aUMOJICHCTBUH IS CYIIECTBOBAHUSI OPraHU3MOB B IPUPOAHBIX COOOILECTBAX.

DKOJOTHYECKHEe XapaKTepUCTHKU Mnonyasuuu. OCHOBHBIE IOKa3aTeNd IOMYJISIH U:
YUCJIEHHOCTh, IIJIOTHOCTb, POXJA€MOCTb, CMEPTHOCTb, HPHUPOCT, Murpanus. JuHamuka
YUCJICHHOCTU MOMYJISIINU U €€ Perysiiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ymGonbar, K. ®. Pynbe, 3. I'ekkens.



Tabmuubel u cxemsbl: kKapta «lIpupoansie 3086 3emimy, «Cpeasl OOMTaHUS OPTaHU3MOBY,
«@otonepuoguzmy», «llomymsauuuny, «3aKOHOMEPHOCTH POCTAa YMCIEHHOCTH IOMYJISILIN U
uHQy3opun-tydenskny, «llumessie memm».

JlabopaTopHble U NMpaKTU4YeCcKHe padoThl:

JlaGopartopnas padota Ne 3. «Mopdonornueckrne 0COOEHHOCTH PacTeHUN U3 pa3HbIX MECT
0oOUTAHU .

JlaGoparopHas pabota Ne 4. «BnusiHIE CBETa HA POCT U Pa3BUTUE YEPEHKOB KOJICYCa».

[Ipakrudeckas padota Ne 2. «IloacuéT MIOTHOCTH MOMYISAIIUN Pa3HBIX BUIOB PACTEHUM.

Tema 4. CooO1iecTBa M IKOJI0THYECKHE CUCTEMBbI.

CooOmiectBo  opranu3mMoB  —  OuoreHo3.  CTpykTypbl  OHOILIEHO3a:  BHUJOBas,
IPOCTPAHCTBEHHAs, Tpopuueckas (nuieBas). Buabi-nomuHanTel. CBsi3u B OMOLIEHO3E.

Dxonoruueckue cucrteMbl (Ixocuctembl). [lonstue 00 sKocucTeMe U OMOTEOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYIEHThl, KOHCYMEHTBI, PpPEIYLICHTHI.
KpyroBopor BemecTB W TOTOK SHEPrHH B JKOCHCTeMe. Tpodudeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie 1enu u cetu. OCHOBHBIE TIOKa3aTelIM HKOCHUCTEMBI: OHMoMacca,
HOPOAYKIUS. DKOJOTHYECKUE MUPaMHIbl: MPOAYKUHMH, YUCIEHHOCTH, Ouomaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOpEryisinus, passutue. Cykueccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M pEK. IJKOCHCTEMa XBOWHOIO WM
LIMPOKOJIMCTBEHHOTIO JIECa.

AHTpPOIIOreHHbIE HKOCHCTEMBI. ATrpO3KOCHCTEMBI. YpOoskocucteMbl. buonornueckoe u
XO3SIICTBEHHOE 3HAYCHHE arpO’IKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpasue kak ¢akrop ycroitunBoctd s3kocucteM. CoxpaHeHHE OMOJIOTHYECKOro
paszHooOpa3us Ha 3emIe.

VYuenue B. U. Bepuaackoro o Ouocdepe. I'paHunbl, coctaB M CTpyKTypa OHOCHEpHI.
Kupoe BemectBo u ero ¢yHkuu. OcobeHHOCTH Onocdepbl Kak TIOOATBHOW AKOCHCTEMBI.
JlnHaMuueckoe paBHOBECHE U 0OpaTHas CBsI3b B Omocdepe.

KpyroBopoTsl BemecTB U OHOT€OXMMHYECKHE ITUKIBI AJIEMEHTOB (YIJIepojaa, a30Ta).
3oHanpHOCTH OHOochepsl. OCHOBHBIEC OMOMBI CYIIH.

YenoseuecTBO B Omocdepe 3emin. AHTpONOTeHHEBIE H3MeHeHus B Ouocdepe. [modanpHbIe
9KOJIOTUYECKHE TTPOOTIEMBI.

CocymiecTBoBaHUE MPUPOBI B yermoBedecTBa. CoxpaHeHHe OMopa3HO0Opa3ms KaKk OCHOBA
ycToiunBoctu Onocdepsl. OCHOBA PaLlMOHAILHOTO YIPABJICHUS IPUPOJHBIMH PECYpPCAMH U UX
ucnosb3oBanue. /loctukeHust OMOJOTHMU U OXpaHa MPUPO/IBI.

JleMoHCTpanuu:

[Toptpetsl: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuusl u cxembl: «[lummeBbie memny, «bHOLEHO3: COCTaB U CTPyKTypay, «[IpupoaHbie
coobmiectBa», «llenmum mnuTaHuU), <«OKoNOrMueckas nupamuaa», «buocdepa U UEIOBEK»,
«OKOCHCTEMA UIMPOKOJMCTBEHHOIO Jieca», «IJKOCHCTEMa XBOWHOro Jjeca», «buoreHos
BOZOEMay, «ArponeHo3», «lIpuMepHbIE aHTPONOreHHbIE BO3ACHUCTBUA Ha IMPUPOLY»,
«BaxHele MCTOYHMKU 3arps3HEHUs] BO3QyXa M TPYHTOBBIX BOI», «[louBa — BakHeHIIas
coctapisronas ouocheps», «PakTopsl Aerpananuu mnousy, «llapHukoBsiit sdpexT», «DakTopbl
PaIMoaKTUBHOTO 3arpsizHeHus1 Ouochepsr», «O01mas crpykrypa ouochepsi», «PacrpocTpaHeHue
XKHU3HU B Omocdepe», «O30HOBBIA 3kpaH Omochepsr», «KpyroBopoT yriepomga B Ouocdepe»,
«KpyroBopoT a3ora B PUPOJEH.

OOGopynoBanue: MO/Ieb-al TN KaI U s «Tunuunble OMOLIEHO3bI, repbapuit
«PacturtenbHble  cooOmecTBay,  Koiekuuu — «buoreHos», «BpexuTenn — BaKHEHIMX



CEJIbCKOXO3MCTBEHHBIX  KylIbTyp», TIepOapuM U KOJUIEKIMM pacTeHUH U  IKUBOTHBIX,
IIpUHAIEKAIME K Pa3HbIM dKOJIOTMYECKUM IpylnaMm ogHoro suaa, Kpacnas kaura Poccuiickoit
Deneparnuu, n300pakKeHHs OXpaHsIEMbIX BUJIOB PACTEHUN U KUBOTHBIX.



IVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUA IIPOI'PAMMBI II0 BHOJIOI'MA HA
BA30BOM YPOBHE CPEJJHEI'O OBLIET'O OBPA3OBAHMA

Cormacno ®I'OC COOQO, ycraHaBiuMBaIOTCA TpeOOBaHUS K pe3yJabTaTaM OCBOEHUS
00yJarOIMMHUCS TPOTPAMM CpeHEero oOIero oOpa3oBaHUs: JIMYHOCTHBIM, METATPEIMETHBIM H
PEIMETHBIM.

JIMIHOCTHBIE PE3YJIBTATbBI

B crpykrype JIMYHOCTHBIX pPE3YIbTaTOB OCBOCHMS Ipeamera «bHOJIOrHsS» BBIAECICHBI
CIICAYIOLE  COCTABJIIONIME: OCO3HAHHWE  OOYJalOUMMHCS ~ POCCUHCKOW  Tpa)IaHCKOH
HUJICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEEICHUIO,
HaJIM4Yhe MOTHUBAIMU K OOydeHHUIO OWOJIOTWHU, IEJCHAMPABICHHOE pPa3BUTHE BHYTPEHHUX
YOSXKIEHUH JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IEHHOCTEH W MCTOPUYCCKUX TPAIUIIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTH M CIOCOOHOCTH OOYdJaroIMXCsl PYKOBOJCTBOBATHCS B
CBOEH  JIEATENBHOCTH  I[€HHOCTHO-CMBICIIOBBIMM  YCTaHOBKAMH, MPHUCYIIMMU  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAJUYUE HKOJOTUYECKOTO TMPABOCO3HAHUSA, CIOCOOHOCTH
CTaBUTh LIEIH U CTPOUTD KU3HEHHBIE IJIAHBI.

JInuHOoCTHBIE pPE3ynbTaThl OCBOCHHs mpenMera «bHoJIoTHs JOCTUTAIOTCS B CIUHCTBE
qu6HOI>'I 158 BOCHHT&TGHBHOﬁ JCATCIBbHOCTU B COOTBCTCTBHUH C TpaI[I/ILII/IOHHBIMI/I pOCCHfICKPIMH
COLIMOKYJBTYPHBIMH, UCTOPUYECKUMU M TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU, TPUHATHIMU B
00lIlecTBE TpaBHJIAMH U HOPMAaMH TOBEJACHUSI M CIHOCOOCTBYIOT IpoOIlECCaM CaMOIO3HAHUA,
CaMOBOCIIUTAHUSA U CAMOPa3BUTHUSA, Pa3BUTHsI BHYTPEHHEW MO3ULMHU JMYHOCTH, MATPUOTU3MA,
YBOXKEHUA K 3aKOHY W IIPaBOIIOPSANKY, YEJIOBEKY TPyJa W CTaplieMy ITOKOJIEHUIO, B3aUMHOIO
yBaXEHHs, OEpeXHOro  OTHOIIEHUS K  KYJIBTYpHOMY  HAacleIui0 U TPaAULHSIM
MHOTOHaIMOHaNIbHOTO Hapoa Poccutickoit @enepanuu, IpupoIe U OKpYKarole cpee.

.HI/ILIHOCTHI)IC p€3y.]'IBTaTI>I OCBOCHUS yqe6H0r0 npez[MeTa ((BI/IOJ'IOI"I/ISI)) JOJI?KHBI OTpa)KaTB
TOTOBHOCTh U CIOCOOHOCTH OOyJaroImXcs PyKOBOACTBOBAaThCA CHOPMHPOBAHHOW BHYTpPEHHEH
nosnuneﬁ JIUMYHOCTH, CHCTGMOfI IICHHOCTHBIX OpI/ICHTaHHfl, IIO3BUTHUBHBIX BHYTpeHHI/IX
YOSXKICHUH, COOTBETCTBYIOIMX TPAJUIIMOHHBIM I[EHHOCTSIM POCCHIICKOTO  OOINeCTBa,
pacumpeHre KU3HEHHOTO OMNbITa M OMbITa ACSITEILHOCTH B IMPOIECCE peallu3allii OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCHHT&TGHLHOﬁ JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIHTAHMS:

chOpMUPOBAHHOCTh  TPAKIAHCKONW TO3WIMK  OOyJaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTHUTYIIHOHHBIX TpaB U OOS3aHHOCTEH, yBaXEHHWE 3aKOHA W
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU NEATEIBHOCTH IMPH CO3MAHWH YU4EOHBIX MPOEKTOB,
pGHICHI/II/I y‘-Ie6HI>IX U IMO3HABATCJIbHBIX 3aJa4, BBIIIOJTHCHU U 6I/IOJIOFI/I‘-ICCKI/IX BKCHepI/IMeHTOB;

CIIOCOOHOCTh  OMpPENEeNsTh COOCTBEHHYIO TO3UIIMIO 110 OTHOIICHHUIO K SBIICHUSIM
COBPEMEHHOM JKU3HU U OOBIICHSATH €€;

yMeHI/IC y‘-II/ITLIBaTI: B CBOUX I[GI’ICTBI/ISIX HGOGXO,Z[I/IMOCTB KOHCTpYKH/IBHOFO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMU YOSKICHUSIMHU, KyTbTYPHBIMUA LIEHHOCTSIMH M COLIMAIBHBIM
ITOJIOJKCHHEM;



TOTOBHOCTh K COTPYJHHUYECTBY B IIpPOILIECCE COBMECTHOTO BBINOJIHEHUS YYEOHBIX,
IIO3HABATEIbHBIX M HCCIEIOBATENIbCKUX 3a/ad, YBAXKUTEIBHOIO OTHOIIEHHMS K MHEHMIO
ONITMIOHEHTOB MPU OOCYKACHUH CIIOPHBIX BOIPOCOB OMOJIOTMUECKOTO COACPIKAHMUS;

TOTOBHOCTbh K TYMAHUTAPHOW U BOJIOHTEPCKOU ACSATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMSA

c(hopMUPOBAHHOCTH POCCUUCKON TPAKIAHCKOW MIACHTUYHOCTH, TaTPUOTHU3MA, YBAKECHUS K
CBOEMY HapoJly, 4yBCTBA OTBETCTBCHHOCTH Iepen PoauHON, TropIOoCTH 3a CBOM Kpai, CBOXO
Ponuny, CBOM S3bIK M KyJBTYpY, IPOIUIOE U HACTOSIIEE MHOTOHAIIMOHANIbHOTO Hapoa Poccuu;

IIEHHOCTHOE OTHOILIEHWE K NPUPOJHOMY HACIEAWIO U MaMATHUKAM IPUPOJIBL,
JOCTHXKeHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAIE;

CIIOCOOHOCTh OILICHMBATh BKIAJ POCCUICKUX Y4EHBIX B CTAHOBJIEHUE M pa3BUTHE
OMONOTHY, TOHUMAaHUSI 3HAUEHUsI OMOJIOTUY B TO3HAHUHU 3aKOHOB MIPUPO/IBL, B )KU3HU YEIIOBEKa U
COBPEMEHHOTO O0IIECTBA;

uJeitHas yoe:xx 1IEHHOCTh, TOTOBHOCTb K CIIYXKEHUIO U 3aumTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSA

OCO3HAaHME TyXOBHBIX LIEHHOCTEN POCCUIICKOTO HApOAa;

c(hOpMHUPOBAHHOCTh HPAaBCTBEHHOTO CO3HAHU S, ITUUYECKOTO OBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYALHMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIJa B TOCTPOECHUE YCTOMUNBOTO OY/IyIIero;

OTBETCTBEHHOE OTHOILIEHWE K CBOUM pOJUTENISM, CO3JAHHUIO CEMBUM Ha OCHOBE
OCO3HAHHOTO MPUHSTUS [IEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUU C TPAJULUSIMU HAapOJOB
Poccun;

4) 3¢TeTHY€CKOT0 BOCIIMTAHMSI :

ACTETUYECKOE OTHOLIEHUE K MHPY, BKIIOYAsi 3CTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOLIECTBEHHBIX OTHOIICHUH;

MIOHMMaHKE SMOLIMOHAJIBHOTO BO3/I€HCTBUS JKUBOW NMPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXCHUIO B PAa3HBIX BHUIaX HCKYCCTBA, CTPEMJICHUE MPOSBISATH
Ka4yecTBa TBOPUYECKOM JIMYHOCTH;

S) ¢usnyeckoro BoOCHUTAHUA, (POPMHPOBAHMA  KYJAbBTYPbl  3A0pPOBbA W
IMOLMOHAJIBHOIO 0J1ATOIOJIYYHS :

MOHMMAaHHE M pean3anus 310pOBOTo 1 Oe30macHoro o0pasa >Ku3HU (310pOBOE MHUTAHUE,
COOIOICHHE TUTUEHUYECKUX MPABUII U HOPM, COATaHCHPOBAHHBIM PEXKUM 3aHITUN M OTAbIXA,
perynsipHasi (u3nMueckass aKTHBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIICHUS K COOCTBEHHOMY (PU3UUYECKOMY M MCUXHYECKOMY 37I0POBbIO;

MOHMMaHWE LEHHOCTU MpaBUJl HMHIMBHUAYATbHOTO U KOJJIEKTUBHOIO 0€301acHOro
MOBEJCHUS B CUTYAIUAX, YTPOXKAIOIMX 3I0POBbIO U XKU3HU JIIOJIEH;

OCO3HAHHME TOCHEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEeOICHUS aaKOTOJs,
HapKOTUKOB, KypeHUs);

6) Tpy10BOrO0 BOCIIMTAHUS:

FOTOBHOCTD K TPY/ly, OCO3HAHHE IEHHOCTU MacTepCTBa, TPYAOII00UE;

TOTOBHOCTb K aKTUBHOU AECATEIBHOCTU TEXHOJIOTUUECKON Y COLIMAIIbHOW HATPaBJICHHOCTH,
CIOCOOHOCTh ~ MHUIIMUPOBATh, IJIAHUPOBAaTh M  CAMOCTOSTENIHO  BBIMOJHSTH  TaKykO
JEeSITEbHOCTB;



MHTEpPEC K pa3IM4HbIM cdepaM NpodecCHOHATBHON NeATeNbHOCTH, YMEHUE COBEPIIATH
OCO3HaHHBIN BBIOOp Oyaymiel mpodeccuu U pean30BhIBaTh COOCTBEHHBIE )KU3HEHHBIC MJIAHI;

TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHUIO M CaMOOOpA30BaHUIO HA MPOTSHKEHUU BCEl
KHU3HH;

7) 3K0JIOTH4Y€CKOTr0 BOCIIMTAHHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHE K MPHUPOJE KaK UCTOUHHMKY KH3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIICHNE YPOBHS 3KOJIOTMYECKOW KyIbTYphl: NMPUOOpPETEHUE ONbITa MIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKHM MX BO3MOYHBIX IIOCJIEICTBUH JUIsl OKPYKAOILEH CPENbl;

OCO3HaHHeE IMOOATBHOIO XapaKTepa KOJIOTHUYECKUX MPOoOJieM U MyTel X pelleHus;

CIIOCOOHOCTB HCIIOJB30BaTh MpUOOpETaeMble MPU U3Y4EHUU OMOJIOTUU 3HAHMS U YMEHUS
OpU pelieHUU MpoOseM, CBS3aHHBIX C PallMOHAIbHBIM MPUPOAONOJB30BaHHEM (coOIr0AeHNE
IpaBWJ IOBEACHUS B IPUPOJE, HAIIPABICHHBIX Ha COXPAaHEHHE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHJIOB, dYKOCHCTEM, OnOChephl);

aKTUBHOE HENPUATHE JEHCTBUM, MPUHOCAIMX BpEI OKPYKaKIed MPUPOJHOU cpene,
YMEHUE MPOrHO3UPOBATH HEOIAroNpHUSITHBIE 3KOJIOTMUYECKHE MOCIEICTBUS MPEANPUHUMAEMbBIX
JIENCTBUI U NIPEIOTBPALIATH UX;

HAJIMYME Pa3BUTOIO SKOJIOTMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOW KyIbTYpbl, OIBITA
JESITEIbHOCTH  DKOJOTMYECKOW  HAaIlpaBJIE€HHOCTH, YMEHMS PYKOBOACTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHMKATUBHONH M COLMAIBHOM MPAKTUKE, TOTOBHOCTH K YYacCTUIO B
IIPAKTUYECKOU JEATEIBHOCTH dKOJIOTMYECKON HAIIPABJICHHOCTH;

8) HneHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpMHUPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTUS HAyKM U  OOIIECTBEHHON MpPAaKTMKW, OCHOBAaHHOTO Ha Juajore KyibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M YHTATENIBCKOM KyJIbTYphI KaK CPEIACTBA B3aUMOICHCTBUSA
MEXAY JIOJbMHU U TO3HAHUS MUPA;

NOHMMAaHHE CIeUU(UKA OWOJIOTMM KaK HAyKW, OCO3HAHHs e€ poyiid B (OPMHPOBAHUHU
palMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3AaHUU I[EIOCTHOTO MPEACTABICHHUS 00 OKpYKaIOILIeM
MUpEe KaKk O €JMHCTBE TMPUPOJbI, UeJoBeKa U OO0IecTBa, B TMO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEN U PEIIEHUH MPOOJIEM COXpaHEHHUs MPUPOJAHOIO PAaBHOBECHS;

YOS)KIEHHOCTh B 3HAYUMOCTU OMOJIOTUM JJIi COBPEMEHHOW IUBHIIM3AIUU: O0eCIIeUeHU s
HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3/aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTeH BBIXOJA U3 ITI00ATbHBIX
JKOJIOTMYECKUX MPoOJIeM U oOecrieueHus mepexoaa K yCTOWUMBOMY pa3BUTHIO, palliOHAIbHOMY
UCIIOJIb30BAHMIO MIPUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUU B 1LIEJSX MOBBIMICHUS 00IIeit
KYJIbTYpbI, €CTECTBCHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHON dYacTh (yHKIMOHATBHON
IPaMOTHOCTH O0yJaronmxcsi, GopMHpPyeMOH MPH U3ydeHUU OUOJIOTUY;

IIOHMMaHNWE CYHHOCTH METOJIOB II03HAHHUS, MCIOJIB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIONB30BaTh IOJydaeMble 3HAHHUS s aHaiuu3a M OOBACHEHUS SBJICHUM
OKpPY)KAIOILIETO MHpa U MPOUCXOJAINMX B HEM H3MEHEHUH, yMEHHUE JielaTb OOOCHOBaHHbIE
3aKII0YEHHUS HAa OCHOBE HAyyHbIX (AKTOB W MMEIONMXCS JaHHBIX C LEJIbI0 IOJIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BATh OMOJIOTMYECKME 3HAHUS JJIsl peleHUs
po0JieM B peasibHbIX )KU3HEHHBIX CUTYaIUX;



OCO3HAaHUE IIEHHOCTH HAYYHOH IESTeNbHOCTH, TOTOBHOCTH OCYIIECTBIISATH MPOEKTHYIO H
HCCICA0OBATCIILCKYIO ACATCIBHOCTh HHAWNBUAYAJILHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPA30BaHUIO, K
AKTUBHOMY IIOJIYUYCHHUIO HOBBIX 3HaHUH 110 OHOJIOTUM B COOTBETCTBHU C JKHU3HEHHBIMH
NOTPEOHOCTSAMM.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3ylbTaThl OCBOCHHS yueOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble JUIsI  (QOPMUPOBAHMS MHUPOBO33PEHMS  OOYdarOIMXCAd  MEXKIUCLUIUIMH ApHbIE
(MeXIIpeIMETHBIE) OOIIEHAYYHBIEC TTOHATHUS, OTPaXKAIOIIKE [[EIOCTHOCTh HAYYHOM KapTUHBI MUpa
U cnenuuKy METO/I0B MO3HAHUs, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus,
SIBJICHHE, TPOIIECC, CHCTEMa, HAYYHBIH (PaKT, MPUHIHI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIEeOBaHME, HaONIOJeHUE, U3MEpEHUE, HKCIIEPUMEHT M JPYruX), YHUBEpPCAIbHBIC
ydeOHbIe JeicTBUS (TO3HABaTeNbHbIE, KOMMYHHUKaTUBHbBIE, PETYISITUBHBIE), 00ecreunBaronme
dopmupoBaHue (QyHKIIMOHAIBHOW TPAMOTHOCTH W COI[MAIBHOM KOMITETEHIIUM OOydarommxcs,
CIocOOHOCTh o0yuaronmxcs HCIOJIB30BATh OCBOEHHBIE MEXIUCIUIUINHAPHBIE,
MHPOBO33pPEHYECKUE 3HAHHUS M YHHUBEpPCAIbHBIE YdeOHbIE ICWCTBHS B IIO3HABATEIBHOH U
COLMAJIbHOM IPAKTHKE.

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS IPOTPaMMBI CPEOHETo o0Iero o0pa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBJ1aieHHe YHHBePCAJbHBIMH Y4eOHBIMHU N03HABATEIbHBIMH /I ICTBUSIMU:

1) 6a3oBbIe JJOrHYECKUE A CTBUA:

CaMOCTOSITENbHO (JOPMYJIMPOBATh W AKTYaJIM3UPOBaTh IpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIB30BaTh IpPH OCBOEGHUU 3HAHMM NpPHUEMBI JIOTMYECKOTO MBILIUIEHUS (aHaIu3a,
CHUHTE3a, CpaBHEHMS, KiIacCUPUKAaUU, OOOOILEHHUs), PACKPbIBATh CMBICI OHOJOTMYECKUX
HOHATUH (BBIIENATH UX XapaKTEepPHbIE MTPU3HAKU, YCTAaHABIMBATH CBSA3U C IPYTHMHU HOHSTHUSMM);

ONpeseNsATh LEIN JeATENbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUM MX JOCTHXKEHUS,
COOTHOCHUTb PE3YJIbTAThl JAEATEIILHOCTH C TOCTABJICHHBIMH LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TMOHATHS JUIsl OOBSICHEHUs (AKTOB U SIBJICHUN >KUBOMH
IPUPOJIBI;

CTPOUTH JIOTMUECKUE pacCyXICHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, IO aAHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEYMS B PAacCMaTPUBAEMBIX SBICHUSX, (OPMYINPOBAThH
BBIBOJIBI M 3aKITIOUCHUS;

HIPUMEHSTh CXEMHO-MOJIENbHbBIE CPEJICTBA Ul MPEJCTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIIICHUH B M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TakKe MPOTHBOPEUYHN pPa3HOTO poja,
BBISIBJICHHBIX B Pa3IMUHbIX HH(QOPMAIIMOHHBIX UCTOYHHKAX;

pa3pabaTbIBaTh IJIaH pEIIeHHs TPOoOIeMbl ¢ YIETOM aHAIM3a UMEIOIMXCSI MaTepUaTbHBIX
U HEMaTepUaIbHbBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YIbTATOB LIEISAM,
OLICHUBATh PUCKH MOCIEACTBUMN NEATENbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATE PabOTy B YCIOBUSX pEAIbHOIO, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3sBUBATh KPEATUBHOE MBIITICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TECTBHUS



BJIAJICTh HAaBBIKAMH Y4€OHO-HMCCIIEIOBATEIBCKOW M MPOSKTHOM AEATEIFHOCTH, HAaBBIKAMHU
paspereHust mpodieM, CrocoOHOCTBI0O M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY IOMCKY METOIOB
pEIeHUs TPAKTUYESCKUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

MCIIOJIb30BAaTh PA3IMYHbIEe BUABI JEATEIBHOCTH IO TOJYYEHHWI0O HOBOTO 3HAHUSA, €ro
WHTEpIpeTaluu, npeodpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CHTYallUsX, B TOM YUCJIE TPH
CO3JIaHWUH YYEOHBIX M COIUATBHBIX MPOCKTOB;

dopMUpOBaTh HAYYHBIH THI MBIIUICHUS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KITIOYCBBIMH
MOHSTHSMHU ¥ METOJIAMU;

CTaBUTh M (POPMYIHPOBATh COOCTBEHHBIE 3a7ayll B OOpa30BaTENbHOW AEATEIBHOCTH H
KU3HEHHBIX CUTYAIUSIX;

BBISBIIATE TTPHYHHHO-CJICJICTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3a/ady, BBIJIBUTATh
rumnore’y e€ pelieHUs, HAaXOAUTh AapryMEHTHI MJIsi JOKa3aTeNbCTBA CBOHMX YTBEPKICHUH,
3a7[aBaTh MapaMeTphl U KPUTSPUH PEIICHHS,

aQHAIM3UPOBATH TIOJNYYCHHBIC B XOJAC PpEUICHUS 3aJa4d  Pe3yIbTaThl, KPUTHYCCKU
OILICHUBATh UX JIOCTOBEPHOCTb, ITPOTHO3MUPOBATh N3MEHEHUE B HOBBIX YCIIOBHSIX;

JTaBaTh OICHKY HOBBIM CHUTYAIHsIM, OIICHUBATH TPHUOOPETEHHBIN OIBIT,

OCYIIECTBJISITH IIeJIEHANPaBICHHBIN MOUCK TMEpPEeHOoca CPEeJICTB U CIOCOO0OB ACWCTBUS B
npoeCCHOHATIBHYIO CPENY;

YMETh TEpPEHOCHTh 3HAHWS B  T[IO3HABATENBHYID M  IPAKTUYECKYID  00JIacTH
KHU3HEICATCITBHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WUJCH, MpelaraTh OPUTUHAIBHBIE TMOJIXOJbI M PEIICHUS, CTaBUTh
pOoOJIEMBI M 3a1auH, IOITYCKAIOIIME aTbTePHATUBHBIC PEIICHHUS.

3) paGora ¢ uH(p opManHeii:

OPUEHTHUPOBATHCA B PAITMYHBIX UCTOYHHUKAX WHGPOpPMAIUU (TEKCT€ Y4eOHOTO MOCOoOus,
HAYYHO-TIOMYJSIPHOM JTUTEpaType, OMOJIOTMYECKUX CIIOBAPSAX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B VHTEepHETe), aHATU3UPOBATh HMHQPOPMALHMIO PA3TUYHBIX BUAOB U (opM
MIPE/ICTABIICHU S, KPUTHYECKH OLICHUBATH €€ TOCTOBEPHOCTH U HEITPOTUBOPECYHBOCTD;

dopMyTHpOBaTh 3apPOCHl M TPUMEHSATh pa3INYHbIE METOJBI MPU IOUCKE U OTOOpe
Ouosiornueckoil HGOpMaIU, HEOOXOIUMOM ISl BBITIOJIHEHUS YIeOHBIX 337124,

MpUOOPETaTh OIBIT HMCIOIB30BAHUS HH(MOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOJIB30BaHUS Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANBHYIO (OpMy mpencTaBieHUus OWOIIOTHYECKOH
uHpopMmaruu (cxembl, rpaguku, TuarpaMmbl, TaOIULbI, PUCYHKU U JAPYTOE);

WCIIONIb30BAaTh HAYYHBIH S3bIK B KAaYeCTBE CPEACTBA INpHU paboTe ¢ OHOIOTHYECKOU
uHopMaIueit: TPUMEHITh XUMUYECKHE, (U3MUYECKUEe M MaTEeMAaTHYeCKUE 3HAKH M CHMBOJIHI,
dopmyinbl, abOpeBuaTypy, HOMEHKIATypy, HCIIOJIb30BaTh W TpeoOpa3oBBIBaTh 3HAKOBO-
CHMBOJIMYECKUE CPENICTBA HATIISTHOCTH;

BIIQZICTh HAaBBIKAMU pACMO3HABAaHUS U 3alMThl HWHopManuu, WHQOPMAIIMOHHOM
0€30MacHOCTH JIMYHOCTH.

OsBi1aieHNe YHUBEPCATIbLHBIMH KOMMYHHUKATUBHBIMHU J1e iCTBUSIMU:

1) obmeHue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cdepax >KW3HHM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIH JMCKYCCHHM IO CYIIECTBY OOCY)XKJTaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BBICKA3bIBAThH
CYKJICHUST OTHOCHUTEJIBHO BBIITOJHCHUS TIpearacMod 3aJa4d, YYUTBIBAaTh HHTEPEChl U
COTJIACOBAaHHOCTb MO3UIIMH APYTUX YYACTHUKOB JUATIOTa UJIH AUCKYCCHUH);



pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOUICHUS, MOHMMAaTh 3HAYEHHE COLMATbHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(IMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(UIMKTHI U
BECTH ME€PETOBOPHI;

BIIAJIETh PA3IMYHBIMH CIOCOOAMHU OOLICHHUS W B3aWMOJCHCTBUS, TOHUMATh HaMepeHUs
JPYTUX JIIOJeH, MPOSBIATh YBAXKUTEIbHOE OTHOLICHHE K cOOECeTHUKY U B KOPPEKTHOU (opme
(bopMynHpOBaTH CBOU BO3PAKEHUS,;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAasl IEATEIbHOCTD:

MOHUMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIMBUAYATbHOU pabOTHI MPU
peleHnn OMoJIOTuYecKoil MpobIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS IPYIIIOBbIX
(dopM B3auMOJICHCTBUS NPHU PEIICHUH y4eOHOW 3aauH;

BBIOMPATh TEMAaTUKy M METOJIbI COBMECTHBIX JAEMCTBUN C Y4ETOM OOIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0TO UeHa KOJIJIEKTUBA;

NPUHUMATh LEIH COBMECTHOM JIE€ATENbHOCTH, OPraHU30BHIBaTh U KOOPAMHUPOBATH
JNEUCTBHUSL MO €€ JOCTHXKEHUIO: COCTABJIITh IUIAH JEMCTBHH, PACHPEACNISATH PO C YYETOM
MHEHUM YJaCTHUKOB, OOCY)KIATh pe3ylIbTaThl COBMECTHON pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKIAJa M KaKJIOTO yJacTHHMKAa KOMaH[bl B OOLIMH pe3yibTar
10 pa3paboTaHHBIM KPUTEPUSIM;

IpeularaTb HOBBIE NPOEKThI, OLIEHUBATh UACH C MO3ULIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTHYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIEHUE B paA3IMYHBIX CHUTYallMsX,
MPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OByaieHNe YHMBEPCAJBHBIMY PeryJTUBHBIMU A€ ICTBUSIMH:

1) camoopraHu3amms:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBISABICHUS TNMpOOJIEM M WX pelieHUs B
YKU3HEHHBIX U YIEOHBIX CUTYAIUSX;

BBIOMpATh HA OCHOBE OMOJIOTHUECKUX 3HAHWH IIE€JICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOMX
JEUCTBUSIX M IOCTYNKaxX [0 OTHOIIEHWIO K KUBOW INPUPOJE, CBOEMY 30POBBIO U 3J0POBBIO
OKpYXKaIOIWX;

CaMOCTOSITEIbHO OCYILECTBJISATh O3HABATENbHYIO AEATEIbHOCTD, BBIABIATH IPOOJIEMBI,
CTaBUTh U (QopMyIupoBaTh COOCTBEHHBIE 3aJadll B O00pa30BaTENbHON JEATETBHOCTH U
JKU3HEHHBIX CUTYAIIUSIX;

CaMOCTOSITEIbHO COCTABJISATh IUIAH pEIeHUs MPOOJIeMbl ¢ yIETOM HMMEIOIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLHsIM;

pacumpsATh paMKd y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IPEANOUYTEHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OMBIT,

croco0cTBOBaTh (GOPMUPOBAHUIO U MPOSIBJICHUIO IIMPOKOI 3pYAULINU B Pa3HBIX 00IacTIX
3HAHWH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KyIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJbTATOB LEJISM;



BJIaJICTh HaBBIKAMH IMO3HABATEIbHON peUIeKCHH KaK OCO3HAHUS COBEPINAEMBIX NCHCTBUM
N MBICIIUTCIBHBIX ITPOLUCCCOB, UX PCIYJIILTATOB U OCHOBaHHfI, HUCIIOJIB30BAaTh HpI/IéMbI pe(lllIeKCI/II/I
JUISL OLICHKHM CUTYallH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLCHHMBATH PUCKHU U CBOCBPCMCHHO NPUHUMATDL PCHICHUSA ITO UX CHUIKCHUTO,

MPUHUMATh MOTUBBI U APIYMEHTBI JPYTUX MIPU aHAIU3E PE3YIbTATOB JIEATEIbHOCTH;

3) npuHsiTHE Ce0s M APYrUX:

MNpUHUMATb 06651, IIOHHUMasd CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTHI APYIUX MPH aHAIIM3€ PE3YJbTaTOB JESTEIbHOCTH;

IIPU3HABaTh CBOE IIPAaBO U MPABO APYIUX HA OLIMOKHU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TO3ULIUH JIPYTOTO YeJIOBEKa.

INPEJIMETHBIE PE3YJIbTATDHI

[IpenmetHbie pe3ynbTaThl ocBoeHUs nporpamMMmbl COO 1o Ouonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crenuduueckre A ydeOHoro npeamera «buosiorusp» HaydHble 3HAHUS, YMEHUS U
CrocoObl JIEHCTBUN 1O OCBOEHUIO, HMHTEPHIpPETAlMM W MpPeoOpa30BaHUIO 3HAHUN, BUIBI
NESTeTbHOCTU 0 MOJYYEHHUIO HOBOTO 3HAHUSI U MPUMEHEHHUIO 3HAHUM B PazIMYHBIX Y4EOHBIX
CUTyaIlUsX, a TakKe B pEAIbHBIX JXU3HCHHBIX CHTYallHSX, CBS3aHHBIX ¢ Owonorueii. B
porpamMme MpeAMETHBIE pe3ynbTaThl MPEACTaBIEHBI 110 To1aM 00y4YEeHHUSI.

[lpenveTHBIE pE3yAbTAaTHl OCBOCHUS ydeOHoro mnpenmera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXaTh:

c(OpMHUPOBAHHOCTh 3HAHMM O MecTe W POJM OMOJIOTMHM B CHUCTEME HAy4HOTO 3HAHUS
€CTECTBCHHBIX HayK, B (OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MHUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKIAJIE POCCUUCKUX U 3apyOKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, GyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa Ui pelIeHHs KU3HEHHBIX 3a/1ay;

YMEHHUE PacCKphIBATh COJIEp>KaHWE OMOJIOTUYECKUX TEPMUHOB M MOHSATHI: KU3HB, KIETKA,
OopraHu3M, Merabonu3M (0OMEH BEIIECTB H  TpEBpallicHWEe dSHEPruH), TOMEOCTa3
(camoperymsiiusi), ypOBHEBas  OpraHM3aldsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEACHHE
(pempoayKuusi), HaCIEeACTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHUE;

YMEHUE u3JIaraTb OHOJOTMYECKME TEOpUH (KIETOYHAs, XpPOMOCOMHAs, MYTallMOHHas,
[EHTpallbHas J0rMa MOJeKylspHoud Ouonoruu), 3akonbl (I. Menaens, T. Moprana, H. .
BaBuiioBa) u yduenus (0 meHTpax MHOTooOpasus U MPOUCXOKICHUS KyabTypHbIX pactenuit H. W.
BaBunoga), onpenensars rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIaZIeTh METOJaMH HAy4YHOIO MO3HAHUS B OMOJOTHU: HAOMIOJCHHE U OMUCAHUE
KHUBBIX CHCTEM, IIPOIECCOB U SBJCHHUM, OpraHuM3alus W MPOBEICHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BBIJIBUKEHUE TUMOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEIIMUMHAMHU, OOBICHEHHE TMOJYYCHHBIX DPE3YyJIbTaTOB, HCIOJIB30BAHHBIX HAYYHBIX TOHITHH,
TEOpHUI U 3aKOHOB, YMEHHE JIETIaTh BHIBOJIbI HA OCHOBAHUM MOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIACIATh CYIIECTBEHHBIE NPU3HAKM BHPYCOB, KIETOK IMPOKAPUOT U IYKAPHOT,
OJTHOKJIETOUHBIX U MHOTOKJIETOUHBIX OPTaHM3MOB, 0OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEILIECTB U
IpeBpallieHUus] PHEPrUM B KIETKe, (POTOCHHTE3a, MIACTHYECKOTO M JHEpPreTHyeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OILUIOJOTBOPEHHUS, Pa3MHOKEHUS, UHINBUIyaIbHOIO Pa3BUTHS
opraHusma (OHTOTeHE3);

YMEHUE MPUMEHATH MOJIydeHHbIE 3HAHUS JUIsl OObICHEHUsI OMOJIOTMYECKUX IPOLECCOB U
SIBIICHUM, JIJIS] IPUHSTUSI MPAKTUYECKUX PEIICHHUI B MTOBCEIHEBHOM KMU3HH C IIENIBbI0 00eCredeHUs
0€30I1acHOCTH CBOETO 3/I0POBBSI M 370POBBSl  OKPYKAIOLUMX JIOACH, COONMIOJICHUS HOPM



IPaMOTHOIO IIOBEJIEHUS B OKPYXKAMOLEH HPUPONHON cpele, MOHMMaHUE HEOOXOIMMOCTH
UCIIOJIb30BAHMS JJOCTH)KEHUW COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH Uil paliOHAIBHOTO
IPUPOIOTIOIb30BAHUS;

YMEHUE pelaTh »JIEMEHTApHblE TEHETHMYECKUE 3aJauyd Ha MOHO- M JUTHOpHAHOE
CKpelllMBaHKe, CLEMJICHHOE HAaCleJ0BaHUE, COCTABIIATh CXEMbl MOHOTHOPUTHOTO CKPEIMBAHUS
JUI Ipe/icKa3aHusl HacleI0BAHUS MPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJHATH Ja0OpaTOpHbIE U MpaKTUYeCKue paboThl, COOIIOAATh MpaBuia MpH
pabote ¢ yaeOHBIM U J1a00paTOpHBIM 000PYIOBAHUEM;

YMEHUE KPUTHYECKUM OLEHHMBATh U MHTEPIPETHUPOBATH UHGOPMALUIO OHOJOTHYECKOIO
CoJiep KaHus, BKIIOYAIOUIYIO IICEBJOHAYYHblE 3HAHMS M3 DPA3IMYHBIX MCTOYHHMKOB (CpeAcTBa
MaccoBOi MH(MOpPMaLUK, HAyYHO-TIOMYJIIPHbIE MAaTE€pPHalIbl), STUUECKHE ACIEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEIULIMHE, OUOTEXHOJIOTHH;

YMEHHE co3[aBaTh COOCTBEHHBbIE TMHUCBMEHHBIE U YCTHbIE COOOIIEHHS, 0000mmas
OuoNoTMYecKyr0 HMH(POPMALMIO W3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapar OUOJIOTHH.

[IpenmetHble pe3ynbTaThl OCBOEHMS ydeOHoro mpenmera «buosnorus»» é 11 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUH O MECT€ M POJM OMOJOIMHM B CHCTEME HAydHOIO 3HaHUS
€CTECTBEHHBIX HayK, B (QOPMUPOBAHUHU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpa H
Hay4HOIO MHPOBO33PEHMS, O BKIIA/IE€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOIOB B pa3BUTHE
Ouonoruu, GyHKIMOHATBHON TPaMOTHOCTH YeJI0OBEKa ISl PEeIeHUs KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATh COJEp KaHNUE OMOIOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TTOMYJISLIMS,
reHo(oHJ, DHBOJIONUSA, JBWXKYyIME CHIbl ((QaKkTophl) HBONIOIMUU, HPUCIOCOOIEHHOCTh
OpPraHU3MOB, BHUJ000pa30BaHUE, OSKOJOTMYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYLIEHThI, e MUTaHUs, SKOJIOrnyeckas mupamuaa, OnoreoreHos, onocdepa;

YMEHUE Wu3lararb Ouosnornueckue Teopuu (3BomonuoHHas Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPHsI IBOJIIOLMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/iplieBoro cxoactea K. M.
bapa, yepenoBanus miaBHBIX HampaBieHU u myrei 3omounu A. H. CeeproBa, yueHus o
6uocdepe B. U. BepHajckoro), onpeaensTe rpaHUIbl UX IPUMEHUMOCTHU K )KUBBIM CHCTEMaM;

YMEHHE BJIAZIETh METOJAMHU HAay4dHOI'O MO3HAaHUS B OMOJIOTMU: HAOJIIOJAEHHUE U ONUCAaHUE
KHUBBIX CHCTEM, IIPOIECCOB U SBJCHHUH, OpraHW3alUs W MPOBEACHHE OHOJIOTHYECKOTO
JKCIIEPUMEHTA, BBIABUKEHHUE THMIIOTE3bl, BBISIBIIEHUE 3aBUCHUMOCTH MEXIY HCCIEAyeMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE IIOJYyYEHHBIX PpEe3y/IbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHSITUH,
TEOpUH U 3aKOHOB, YMEHME JIENIaTh BHIBObI HA OCHOBAHUY IIOJIyYEHHBIX PE3YIIbTAaTOB;

YMEHHE BBIIENATh CYLICCTBEHHbIE IIPU3HAKU CTPOEHUS OMOJOIMYECKUX OOBEKTOB: BUOB,
HOMYISIIMKM, TNPOAYLIEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB, OHOIEOLIEHO30B M JKOCUCTEM,
O0COOEHHOCTH  MPOLIECCOB:  HACIEJACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHI000pa30BaHUsl, MPUCIOCOOICHHOCTH OpPTaHW3MOB, JEHCTBHUS KOJOTHYECKHX (DAKTOPOB Ha
OpraHM3MBl, [IEPEHOCA BELIECTB U ITOTOKA YHEPIUU B DKOCHCTEMAX, aHTPOIIOI€HHBIX U3M EHEHUU
B JKOCHCTEMax CBOEHl MECTHOCTH, KPYroBOpPOTa BELIECTB M OMOTC€OXMMHUYECKMX LHUKIOB B
ouocdepe;

YMEHHE NPUMEHSThH MOJIy4EHHbIE 3HAHUS AJIs1 OOBACHEHMs] OMOJIOTMYECKUX MPOLIECCOB U
SBJICHUM, JIJ1s1 IPUHSTHSI IPAKTUYECKUX PEIICHHUI B TOBCEJHEBHOM KU3HHU C LIEJIbI0 00eCTIeUeH s
0€30IaCHOCTH CBOETO 30pOBbS M 3/I0POBbSl OKPYKAIOUMX JIIOJEH, COONIIOJCHUS HOPM
IpaMOTHOIO TMOBEJACHUS B OKpYXKalOIIeW NPUPOAHON cpelle, MOHMMAaHHE HEOOXOAMMOCTH



U CII0JIb30BaHUS JIOCTHKEHU I COBPEMEHHOMI ouoaoruu JUIs palMOHAIBHOIO
IPHUPOIOTIOIB30BAHUS;

YMEHHE pellaTh AJIEeMEHTapHble OMOJOTMYECKHE 3aJaud, COCTABIISITH CXEMbl IEpeHoca
BEILECTB U PHEPTUU B IKOCUCTEMAX (I[€MTU MUTAHUS);

YMEHHE BBINOJIHATH Ja0OpaTOpHbIE U MpaKTUyYeckue paboThl, COOMIOAATH MpaBUiia MPU
paboTte ¢ yueOHbIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OILEHUBATh M HHTEPIPETUPOBATH MH(OpMAIUI0 OHOIOTHYECKOTO
COJIep>KaHus, BKIIOYAIOUIYI0 I1CEBJOHAYYHbIE 3HAHUS W3 PA3TUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBoil HMH(GOpMAINH, HAyYHO-TIONYISAPHBIE MaTepUalbl), pacCMaTpUBaTh TIIOOAIBHBIC
9KOJIOTUYECKUE MTPOOIEMBbI COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO
MO3ULIHIO;

YMEHHE CO37aBaTb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIIEHHs, 0000mmas
Omosiorndeckyro HWHQOpMAIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAaMOTHO HCIIOJIB30BAThH
NOHATUNHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC

KosuvecTBo yacon JJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM (uu¢ poBbIe)
Ne i/ KonrpoJsbnbie | Ilpakruyeckue
NMporpaMmabl Bcero o0pa3oBareJ/ibHbIE
padoThI padoThbI
pecypcebl
bu6aunoreka [IOK
1 b 2 0 0.5
HOTOTIL farc Hayia https//m.edsoo.ru/741¢c292
) % 1 0 0 bubmoreka [IOK
WBBIE CUCTEMBI M UX OpTaHU3AIUs https:/m.eds0o. ru/7 416292
. bu6aunoreka [JOK
3 XVWMUYECKAN COCTAaB U CTPOECHUE KIETKU 8 1 1 https//m.edso0.rw7 41292
bu6mmoreka [IOK
4 XK 6 1 0
VSHEACHTCIILHOCTS WIETiH https://m.edsoo.ru/7f41c292
5 PasmHOkeHME U MHIUBUYaIbHOE Pa3BUTHE 5 0 1 bubmuotexa LIOK
OpraHM3MOB https://m.edsoo.ru/7f41c292
6 HacneacTBeHHOCTH U U3MEHUYUBOCTD 8 1 15 bu6aunoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust oprann3MoB. OCHOBBI 3 0 0 bubnmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 Pesepsrioe Bpens 1 0 0 https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB IIO 34 3 4
[TPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HanMeHoBaHue pa3iesioB U TeM (uudpoBbIe)
Ne ni/m Konrposbnbie | Tlpakruueckue
MpPorpaMMbl Bcero o0pa3oBareJibHbIE
padoThI padoThI
pecypcbl
bu6moteka [IOK
1 C) 0 9 1 1
BOTOUMOHHA BHOTOTIA https//m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHME U pa3BUTHE )KU3HU HA 9 1 05 bubmmnorexa [IOK
3emie ' https//m.edsoo.ru/7f41cc74
bu6moTteka [IOK
3 O 5 0 1
DTAEHEMBL 1 ORpy;AtonRi epe/ia https//m.edsoo.ru/7f41cc74
bub6 OK
4 Co00111eCTBa U IKOJIOTUYECKUE CHCTEMBI 9 1 0 htlfpsjzjlr?ﬁfjgzog.r W7 HLccT4
bu6mmoreka [IOK
° Pesepsrioe Bpews 2 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I1O 34 3 25
[MPOTPAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N Koau4yecrBo yacos 1 e KTpOHHbIE U} pOBbIE
° ara
Tema ypoka Konrtpouabnbie | IIpakTnyeckne oGpa3zoBarejibHbIE
n/n Bceero H3y4YeHUs
padoThbI padoThbI pecypchbl
bu6nuoreka [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edso0.ru/863e6122
https://m.edsoo.ruw/863e632a
MeToan! nO3HaHUA KUBOU
, ;pp;p(ﬁm. [Ipaktuueckas pabora . . o BuGmorexa LIOK
o | «Mcronp30BaHUE Pa3IuYHBIX :
P https://m.edso0.ruw/863e6122
METOJIOB IIPU U3YYCHUU
OMOJIOTHYECKUX OOBEKTOBY»
3 buonornyeckue CUCTEMBI, 1 0 0 bu6nuoreka [JOK
MPOIIECCHI U UX U3YyUCHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUH COCTaB KICTKH. 1 0 0 bu6nmoreka [JOK
Boja u MuHepanbHbIe o https://m.edso0.ru/863e674e
bubnuoreka [IOK
5 benxu. CocraB u crpoeHue OSIKOB 1 0 0 https:/m.edsoo. r/863e6b72
depMeHTH — OHUOJIOTHYECKIE
KaTanu3aTopsl. JlaboparopHas
6 pabota Ne 1 «M3yduenne 1 0 05 bubnmoreka [IOK
KaTAINTUYECKOH aKTUBHOCTHU ' https://m.edsoo0.ru/863e6b72
(dbepMeHTOB (Ha IpUMEpE aMUJIa3bl
WJIM KaTajiasbl)»
bubmuoreka [IOK
! YraeBofEL. JIHmm s 1 0 0 https://m.edsoo.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

Bu6nunoreka [JOK

8 Hyxnennossie kucnotel. ATO 0 https/m.eds00. ru/863e6d5¢
9 Hctopus n Meroab! U3ydeHus 0 bubmuotexa LIOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Krnerka kak menocTHas )KuBast 0
cucTemMa
CtpoeHnue 3yKapuoTUIECKOM
kietku. JlaboparopHas padora Ne
2 «3yueHnne CTpoeHUs KIETOK bubmuoreka [IOK
11 pacTeHHUi, )KUBOTHBIX, IPHOOB U 0.5 https://m.edsoo.ru/863e6 0
Oakrepuii o] MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpemnapaTax u ux
OITHCaHUE
bu6nuoreka [JOK
12 OOMEH BEIIECTB MM META00TH3M 0 https:/m.edso0. ru/863e766¢
bu6nuoreka [JOK
13 dorocrHTE3. XEMOCHHTES 0 https:/m.edso0.rW863e7c98
bu6nunoreka [JOK
14 C) i 00 0
HEPTETIHCCITI OOMEH https://m.edsoo.rw/863e7aae
JKW3HEHHBIN UK KIIETKU.
Henenune knetku. MuTo3.
15 JlabopaTtopnas pa6ora Ne 3 05 bubmuoreka [IOK
«HabmoneHre MUTO3a B KIETKAX ' https://m.edsoo. ru/863e7dc4
KOHYMKA KOpeIlKa JIyka Ha
TOTOBBIX MHUKpPOTIpEapaTax»
16 BuocunTes Oenka. Peakuus 0 bu6nunoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancasiunst — 6uocuHTe3 Genka 0 bu6muotexa LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edso0.ru/863e796e

Hexnerounsie Gopmbl KHU3HU —

bubmunorexa [IOK

18 0
BHPYCHI https://m.edsoo.rw/863e7540
o bubmunorexa [IOK

19 OPMPBT PASMHOACHHA 0 https://m.edso0.ru/863e81b6
OpTatiisMoB https://m.edsoo.ru/863e831e

Bu6nunoreka [JOK
20 Meii 0
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.

21 OmnonorBopenue. JlaboparopHas 05 bubmuoreka [IOK
pabota Ne 4 «3yueHue CTpoeHHUs ' https://m.edsoo.ru/863e81b6
ITOJIOBBIX KJIICTOK HA I'OTOBBIX
MHUKpOIIpenaparax»

99 NuauBuyanbHOE pa3BUTHE 0 Bu6nunoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
T _

23 CHETIG 7 HayKa © 0 bubnunoreka LIOK
HACICACTBERAOCTI 1 https//m.edso00.ru/863e8612
A3MEHYHBOCTH
3

| e e o

P ’ pua https://m.eds00.ru/863e8878
CKpeIMBaHNE
https://m.edsoo. ru/863e89a4
HacCJICAOBaHUA HpI/IBHaKOB
CueniaeHHoe HACJIENOBaHHUE
bu6 OK
26 npusHakoB. JlaboparopHas padora 0.5 nomorera I

Ne 5 «3yuenue pesynpTaToB

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTHOPHUIHOTO U
JTUTUOPUIHOTO CKPEIMBAHUS Y
Jpo30(HITBI HAa TOTOBBIX
MUKpPOIIpenaparax)

T'eneruka moma. Hacnenosanue

bu6nmmoreka [IOK

21 MPU3HAKOB, CI[EIJICHHBIX C [TOJIOM 0 https://m.edso0.ru/863e8c60
N3MeHYnBOCTS.
HenacnencrBennas
M3MEHUMBOCTD. JlabopaTopHas
28 pabota Ne 6. M3zyuenue 05 bubmuotexa LIOK
MOIH (U KAITHOHHOMN ' https://m.edsoo. ru/863e8efe
W3MEHUYHBOCTH, IOCTPOCHUE
BapUAIMOHHOTO Psifia U
BapHUallMOHHON KPUBOW»
HacnencrBenHass H©3MEHYHBOCTD.
29 JlabopaTopnas pabota Ne 7. 05 bubmuoreka [IOK
«AHanu3 MyTalui y IpOo30QHIIBI ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpPOIIpPEIapaTax»
30 I'eneTtunka yenoBeka 0 Bubmmoreia LIOK
https//m.edsoo.ru/863e8d78
PesepBubIii ypok. O000IICHHE TTO
31 teme «HacnencTBeHHOCTh U 0
M3MEHUYHBOCTb OPTAHH3MOBY
bubmnoreka [IOK
32 (Cemerauiit kak HayKa u mportece 0 https://m.edsoo.ru/863e9214
33 MeToapl ¥ JJOCTHIKSHUS CEICKIIUH 0 bubmnoreka [IOK
pacTeHH U KUBOTHBIX https://m.edso0.ru/863e9214
34 broTtexHomorus kKak oTpacib 0 bubmmoreka [IOK



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

IIPOU3BOJICTBA

https://m.edso0.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

34



https://m.edsoo.ru/863e9336

11 KJIACC

N Konu4yecrBo yacos 1 JJIeKTPOHHBbIE IM( POBbIE
° ara
Tema ypoka Konrpoabubie | IlpakTnueckue oOpa3oBaTe IbHbIE
n/m Beero H3yYeHUs
padoThI padoThI pecypcsl
N bubmuoreka IIOK
1 C) 1 0 0
SOOI METOAB €€ HIYHCHIA https://m.edsoo.ru/863ea20e
) Hctopus pazButus 1 0 0 bu6muotexa LIOK
MpeACTaBIeHUN 00 SBOTIOLINHT https://m.edsoo.ru/863e9570
Bu6nunoreka [JOK
3 MitipooBosmion s ! 0 0 https://m.edsoo.rw/863e9cle
[Nomymsust Kak seMeHTapHast
o | e | y
TOpHAas Ta Ne .
PaTOpHai p https://m.edsoo.rw/863e99c6
«CpaBHeHHE BHOB 10
MOP(}OTOTHUECKOMY KPUTEPHIO»
5 JIBrKyIpe cuibl (3JIeMEHTapHbIe 1 0 0 bubnunoreka LIOK
(aKTOpBI) IBOTIOLNHU https://m.edsoo.rw/863e9da4
6 EcrecTBeHHbII 0OTOOD U €ro 1 0 0 bubnunoreka LIOK
(hopMmbI https://m.edsoo.rw/863e9ed0
Pe3ynpTaThl 3BOMIONNMH:
MIPUCIIOCOOIEHHOCTh OPraHU3MOB
0 .
I 1 0 . BuGorexa LIOK
aboparopra pabota 2 ' https//m.edsoo.ru/863e9fde
«Onucanue NpucrnocodJIeHHOCTH
opranusma U €€ OTHOCUTEJIBHOTO
Xapakrepa»
8 Hanpasnenus u nyru 1 0 0 bubnmoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

pPa3BUTHE )KU3HU HA 3eMIIe»

MaKpO3BOJIFOIHH https://m.edsoo.rw/863e9cle
9 HeoOpaTtuMocTh 3BOJTIOIIUN 0
10 Uctopust xu3Hu Ha 3emie u 0
METOABI €€ N3yUECHU S
11 I'unoTessl IPOUCXOKACHUS KU3HU 0 bubmuotexa LIOK
Ha 3emire hittps://m.edsoo. ru/863ea5a6
PasBuTue xxu3Hu Ha 3eMiie Io Bbu6nunoreka [JOK
12 0
apaM | IepruoIamM https://m.edsoo0. ru/863ea6be
OCHOBHBIE 3TaI bl 3BOJIIOILUU
PacCTUTENHLHOTO U KUBOTHOTO
mupa. [Ipakruueckas padora Ne 1 bu6motexa [IOK
13 0.5
«3yueHre MCKOMaeMbIX OCTATKOB https://m.edsoo.rw/863ea8hc
pacTeHU U KUBOTHBIX B
KOJUIEKIIHSIX)»
CoBpemeHHas cuctema bubnunoreka [IOK
14 0
OpPraHMYECKOro MUpa https://m.edsoo. ru/863ea48e
15 DBOJIIOIUS YEJIOBEKa 0 bubmuoreka IIOK
(anTpomorenes) https://m.edsoo. ru/863eac2c
16 JBmxynmpe cuibl ((hakTopbl) 0 bubnuotexa LIOK
aHTPOIIOTeHE3a https://m.edsoo. ru/863ead44
17 OCHOBHBIE CTaIUU 3BOITIOLHUHT 0
YenoBeKa
18 YenosBeueckue packl U IPUPOIAHBIE 0 bubmuotexa LIOK
aJIaMTaluX YEJIOBEKA https://m.edso0.ru/863eaca2
PesepBHbIii ypok. O600ImIEHUE TIO
19 TeMe «BO3HUKHOBEHUE U 0



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20 DKOJIOTHS KaK HayKa 0
Cpenpl oOuTanus u bu6nmoreka [IOK

21 0
IKOJIOTHYECKUE (DAKTOPBI https://m.edsoo.ru/863eafec
AbGuotrueckue (PaxTopsl.

JlaGopaTtopnas pabota Ne 3.

) «I\/Iop(bOJqumqecme 0COOCHHOCTH . Bu6morexa LIOK
PACTEHIH 13 PASHHIX MCCT ' https://m.edsoo.rw/863eb10e
obutanusy. JlaboparopHas padora
Ne 4. «BnusgHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa

bubmnoreka [IOK
23 b 0
HOTHHECKHE (AKTOPEL https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisauuu. [Ipakruaeckas

24 pabota Ne 2 «[Toacuér mioTHOCTH 0.5
MO YJISIIIU A Pa3HbIX BHIOB
pacTeHui»

o5 Coo0bmecTBa OpraHu3MoOB — 0 bu6nmoreka [IOK
OMoIIeHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYCCKIUE CHCTEMBI 0 bu6nmmoreka [IOK
(PKOCHCTEMBI) https://m.edsoo.ruw/863eb46a
OcHOBHBIE MMOKa3aTeIn

97 AKOCHUCTEMBI. IKOJIOTUYECKHE 0 bubmuoreka IIOK
nupamMuisl. CBOHCTBA IKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupoaHbIe F3KOCUCTEMBI

29 AHTPOTIOTEHHBIE IKOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rmobanbHas 1 0 bubnmoreka [IOK
DKOCHUCTEMA 3EeMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 bubnmoreka [IOK
ouocdepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocepe 3emin 1 0

33 CocymiecTBOBaHME TPUPOJIBI U 1 0 bubmuoreka [IOK
YeJI0BEYECTBA https//m.edsoo.ru/863ebale
PesepBHbIii ypok. O000mEeHHE

34 TeMbl «C0o00IIecTBa U 1 0
9KOJIOTHYECKUE CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




MMPOBEPSIEMBIE TPEGOBAHUSA K PE3YJIbTATAM OCBOEHHUSA OCHOBHOU
OBPA3OBATEJBHOM ITPOTPAMMBI

IIpoBepsieMble MpeIMe THBIE Pe3yJIbTATHI OCBOEHUsI 0CHOBHOI1
o0pa3oBaTebHON MPOrpaMMbI CpeHEro 001ero oopa3oBaHus

ChopMupoBaHHOCTh 3HAaHMI O MecTe€ M POJM OMOJOTUU B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pPa3sBUTHE
Oouonoruyu; (QyHKIMOHAIGHOW TPAMOTHOCTH YENIOBEKAa Ui peleHUs

JKHU3HCHHBIX 3a/1a4

YMeHHue packpblBaThb COJEp)KaHHWE OHOJOTMYECKUX TEPMUHOB H
HNOHSATUMN: )KU3Hb, KIETKA, OpPraHu3M; MeTadbosin3M (0OMEH BEIIECTB U
NpeBpalliecHUe DSHEpPruM), TOMeocTa3 (CaMOperyisinus), YpOBHEBas
OpraHu3alus >KUBBIX CHUCTEM, CaMOBOCIIPOM3BEJEHUE (pEenpoayKLHUs),

HaCJICACTBCHHOCTh, USMCHUYUBOCTD, POCT U PA3BUTUC

YMeHue uznaratb OMOJIOTMYECKHE TEOpHM (KIETOYHAasl, XpOMOCOMHas,
mytaruonHas), 3akoHbl (I'. Mennemns, T. Moprana, H.1. BaBunora) u
ydeHHs (0 LIEHTpax MHOrooOpaszusi M MPOMCXOKIEHHS KyJIbTYPHBIX
pacrenuii H.J. BaBunoBa), onpenensaTs TpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YmMmeHue BJIaACTh MCETOJAaMU HAYYHOIO IIO3HAHUA B OHOJIOrHH
(Ha6J'IIO,Z[eHI/Ie U OIKMCAaHUEC XKXHBBIX CHUCTEM, IIPOLIECCCOB H ﬂBHCHHﬁ;
OopraHusanus u IIPpOBECACHHUEC OHOJIOTMYECKOTO OKCIICPpUMCHTA,
BBIJIBUKCHUC TUITIOTEC3bI, BBISIBJICHUC 3aBUCHMMOCTHU MCKIY
HCCICAYCMbIMH BCIIMYHMHAMMU, 00BSICHCHHE IMOJIYYCHHBIX PC3YyJIbTAaTOB,
HCIIOJIb30BAHHBIX HAaY4YHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB;, YMCHHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU IMOJYYCHHBIX pe3YJ'ILTaTOB)

10 KJIACC

Kon
MpoBepsieMOro
pe3yJjbTara

1

2

3

4

5

YMeHHe BBIICNATh CYIIECTBEHHBIC NPH3HAKH BUPYCOB, KIETOK
NPOKAPUOT W  JYKAPUOT, OJHOKIETOYHBIX W  MHOTOKICTOYHBIX
OPTraHU3MOB; OCOOGHHOCTH  TMPOIECCOB OOMEHa  BEIIECTB U
NPEBpAIlCHUsST SHEPrHM B KIETKe, (POTOCHHTE3a, IUIACTHYECKOTO |
JHEpreTHYeckoro  OoOMEHa,  XeMOCHMHTEe3a,  MHTO3a,  Meio3a,
OILIOJIOTBOPEHHUS,  PAa3MHOXKCHHUS,  WHIUBHJIYAILHOTO  Pa3BUTHUS

opranusma (OHTOTEeHE3)




YMeHue NpUMEHATh IMOJy4eHHbIE 3HAHHUS IS OOBSCHEHHS
OMOJIOTUYECKUX MPOILIECCOB M SIBICHUU, A MPUHATHS MPAKTHUECKUX
pelieHU# B MOBCEAHEBHON KU3HU B LENSIX 00ecredeH s 0€30MaCHOCTH
CBOETO 37I0POBbSI U 3I0POBBSI OKPYKAIOIMX JIFOJICH, COOTIOACHUS HOPM
TPaMOTHOTO ITOBEACHUS B OKPYKAIOIIEH IIPUPOJIHOM CpENE; TIOHUMAHUE
HEOOXOIUMOCTH MCIOIB30BAHMS TOCTUKEHUN COBPEMEHHON OMOJIOTHHI

1 OMOTEXHOJIOTH I U paluOHAJIIBHOTO MPUPOAOITIOJIB30BaAHU A

YmMmeHue pemaTh JJIEMCHTAPHBIC TCHCTHYCCKUC 3aJa4d Ha MOHO- H
ILI/IFI/IGPI/II[HOG CKpCIIMBAHUC, CHCIUVICHHOC HACJIICAOBAHUEC; COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOF0 CKpCHIMBAHU A JJIA MMpCaACKa3aHu A

HacJICAOBaHU MPU3HAKOB Y OpTaHHU3MOB

YMeHue BBINONHATH J1Ta0OpaTOpHBIE W TPAKTUYECKHe paboTHI,
coOmogate mpaBwia Hpu pabore ¢ y4yeOHbBIM M J1aOOPaTOPHBIM

o0opynoBaHuEM

YMeHue KpUTUYECKU OIIEHUBATh W WHTEPHPETHPOBATH MH(OpMaLIHIO
OMOJIOTHYECKOTO COJIEpKaHUsl, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS
13 pa3IUYHbIX UCTOUHHKOB (CMU, HaydHO-TIONYISIpHBIE MaTEPHAIIbI);
STUYECKUE AaCIEeKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJIOTUH,

MeIHUIIMHE, OMOTEXHOJIOTHH

10

YMmeHue cosaBath COOCTBEHHbBIE MMCbMEHHBIE U YCTHBIE COOOIICHMS,
00001ast 6MOJIOTUYECKyr0 MHGOPMAITUIO M3 HECKOIBKHUX MCTOYHHKOB,

rpaMOTHO MCIO0JIb30BaTh MOHATUIHBIN annapat OMOJI0THI

11 KJIACC

Kon
NpoBepsieMOro
pe3yJabTaTta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUsI OCHOBHOI
o0pa3oBaTe/IbHON NMPOrpaMMbl CpeHEero 001ero oopa3oBaHus

CdopMHpPOBaHHOCTh 3HAHUM O MECT€ U POJIM OMOJIOTHH B CHCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUHU COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa M HAYYHOTO MHPOBO33PCHUS; O
BKJIaJIC POCCHMCKAX M 3apYOS)KHBIX YUEHBIX-OMOJOTOB B Pa3BUTHE
Oouonornyu; (QyHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKAa Ui PEIICHUS

JKHM3HCHHBIX 3aJa4

YMeHue packpbhiBaTh COJAEpKAHWE OMOJIOTMYECKUX TEPMHUHOB H
MOHSTUM: BUJ, TMOMYJSALMSA, TeHO(OH, IBOIIONHMS, IBHKYIIHE CHIIBI

(daxTopsr) JBOJIIOIUH, MIPUCIIOCOOJICHHOCTD OpPTaHU3MOB,




BUJ000pa30BaHUE, HKOJIOTMYECKUE (axropsl, JKOCUCTEMA,
MPOIYLEHThI, KOHCYMEHTHI, PEYLEHTHI, LIETH TUTAaHUs], IKOJIOTHYECKast

nupamua, OnoreoreHo3, ouocdepa

YMeHue uznarate OMOJIOTMYECKHE TEOpUH (IBOIIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpUs  OSBOMIOLMH),  3aKOHBl U
3aKkOHOMepHOCTH (3apoableBoro cxoactsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpasyieHui u nyreil a3pomounu A.H. CeBepuosa, ydeHUs O
ouochepe  B.M.  Bepnaackoro), ompenensTh ~ TpaHUIBI  UX

NPpUMCHUMOCTH K ) KUBBIM CUCTCMaM

YMeHnue BIageTh METOJAAMH HAy4YHOTO TIO3HAHHS B OHOJIOTUH
(HaOmro/IeHNe W OMHCAHHME JKUBBIX CHCTEM, IMPOIIECCOB W SBIICHUH;
OpraHW3alus W  TPOBEICHHE OWOJOTHYECKOTO  AKCIEPUMEHTA,
BBIJIBIKEHHE TMUIOTE3bl;  BBISIBICHUE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMH BETUYMHAMHU, OOBSICHEHHE TMOJTYUYeHHBIX PEe3ylbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHSTUM, TEOPUUW U 3aKOHOB; yMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU IMOJYYCHHBIX pe3y.l'[]':>TaTOB)

YMeHue BBIICISTh CYIICCTBEHHBIC MPU3HAKH CTPOCHHS OMOJIOTHYCCKAX
OOBEKTOB:  BHUJOB, IOMYJIAIMHA, IPOJYIIEHTOB, KOHCYMEHTOB,
PEIYLIEHTOB, OMOTEOIEHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIECCOB
HAaCJIEICTBEHHOMN W3MEHYHMBOCTH, €CTECTBEHHOTO otbopa,
BHJI000pa30BaHMs, IMPUCIIOCOOJICHHOCTH  OPraHU3MOB, JCHCTBUS
9KOJIOTHYECKUX (PAKTOPOB Ha OPraHHU3MbI, TIEPEHOCA BEILECTB U MOTOKA
SHEPTUU B JKOCHCTEMax, aHTPOMOTCHHBIX M3MEHEHHUI B JKOCHCTEMax
CBOEI MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXUMHUYECKUX [IUKIIOB

B Onocdepe

YmMmeHue IMPpUMCHATDH IMOJIYYCHHBIC SHaHUA JJIA 00BsACHEHUS
OMOJIOTHYECKUX IMpoIeCCOB U HBHCHHﬁ, IJ1 IPUHATHUA TPAKTHYICCKUX
peH_IeHI/Iﬁ B HOBCCI[HGBHOﬁ KHN3HH B LCIAX obecrieyeHUs O€30IIaCHOCTH
CBOCTO 3JOPOBBA U 310POBbA OKPYKAIOMIUX Hmﬂeﬁ, CO6J'IIO,Z[€HI/IH HOPM
T'PaMOTHOT'O TOBCACHUS B OKp}I)KaIOH_Ieﬁ HpHpOI[HOfI cpeac; IOHNMaHue
HGO6XO,Z[I/IMOCTI/I HCII0JIB30BaHUS JOCTUKECHUH COBpeMeHHOﬁ OMoIOTHUH

I palluOHAJIBHOTO ITPUPOAOITIOJIB30BAHU A

YmMmeHue pelaTs SJICMCHTAPHEBIC OHOJIOTHYECKHE 3aJa4yn, COCTaBJIATH

CXEMBI IIEPEHOCA BEIICCTB U S9HCPIUH B SKOCUCTEMAX (HCHI/I HI/ITaHI/Iﬂ)

YMeHue BBINONHATH JTAOOpAaTOpHBIE H  IMpaKTUYecKue padoTHl,
cobmogare mpaBmia npu pabore ¢ ydeOHBIM | J1aOOPATOPHBIM

obopynoBaHuEeM




YMeHue KPUTHYECKH OIICHHBATh M MHTEPIPETUPOBATH MH(POPMALIUIO
OMOJIOTUYECKOTO CO/EP)KAHUS, BKIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS

U3 pazInuHbIX UcTouHuKoB (CMU, HayuyHO-TIONYy/sIpHBIE MaTepUabl);

? paccMaTpuBaTh r100aIbHbBIC IKOJIOTUYECKUE poOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHWIO K HUM COOCTBEHH YIO
MO3UITUIO
YMmeHue cosnaBath COOCTBEHHbBIC MHCHbMEHHBIE U YCTHBIE COOOIICHHS,
10 00001251 OMoNMOrNYecKyr0 MH(OPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATUHHBIN armnapar OMoJI0run




IMTPOBEPAEMBIE 3JIEMEHTBI COOAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblIii 3J1eMEHT CO/AE PKAHUS

buonorus kak Hayka

1.1

buonornss — Hayka o xuBoil mnpuponae. Poip Ouonmornu B GopMHpPOBAHUU

COBPEMEHHOM Hay4yHOU KapTUHBI MHpa. CrucTemMa OMOIOTHYECKUX HayK

1.2

MeTtoapl MO3HaHUS KUBOW MPUPOIbl (HAOIIOAEHHE, SKCIEPUMEHT, ONMCAHHE,
u3MepeHue, Kiaccuukanus, MOJENUpOBaHUE, CTaTUCTHYeckas o0OpaboTka

JTAaHHBIX)

JKuBBIe cucTEMEBI M UX opraHu3anus

2.1

XKusbie cucrembl (0MOCHMCTEMbI) Kak MpeaMeT u3ydeHus ouonoruu. CBoicTBa

OMocHcTEM B MX pa3zHOoOOpasue

2.2

ypOBHI/I opraHu3anuu ouocucrem: MOHGKYHﬂpHO-FCHeTquCKHﬁ, K.]'ICTO‘-IHBII\/'I,

OpraHU3MEHHBIN, TOMY/ISAIMOHHO-BUI0BO, 9KOCUCTEMHbIH, OnochepHbIi

XUMHUYECKUM COCTaB U CTPOEHUE KIETKH

3.1

XVWMUYECKAN COCTaB KIETKA. XUMHYECKUE DIIEMEHTHI: MaKpPOIJIEMEHTHI,
MHKpO3JIeMeHThl. Boma u  MuHepanbHble BemecTBa. DOYHKUMHA BOABI H

MUHEPATBHBIX BEIIECTB B KieTke. [loaaepkanne ocMOTHYECKOTO OanaHca

3.2

benku. CocraB u crTpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEIIKOB.
He3ameHumble ¥ 3aMEHMMbIE AMHUHOKUCIOTHI. AMHHOKHMCIOTHBIM COCTaB.
YPpoBHU CTPYKTYpbl OENKOBOM MOJIEKYIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpTUYHAsl CTPYyKTypa). XUMHUUECKHEe CBoiicTBa OenkoB. buonornueckue
(byHKIMY OEITKOB.

®epmeHThl — Ouonornueckue Karaiauzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
LEHTp, cyOcTtpatHas crneuupuuHoctb. KodepmeHnTsl. Butamunbel. OTinuus

(epMEHTOB OT HEOPTaHMYECKUX KaTalIu3aTOPOB

3.3

VYrneBoabl: MOHOcCaxapuibl (IJTIOKO3a, pubo03a W J1e30KCMpH003a), ArcaxapuIbl
(caxapo3a, JakTo3a) M TMoOJIMCaxapunbl (Kpaxmall, TJIMKOTEH, IIEJUII0JI03a).
buonorndeckne QyHKIUU YrIIeBOJIOB.

Jlumuapl:  TpUTIMOEpUIBl,  cTepounsl,  Qochomunuasl.  [mapoduiabHO-
ruapodoOHbIe CBOWCTBA. buonormveckne ¢yakuun JunuaoB. CpaBHEHHE

YIJICBOOB, 0OeIKOB U JIMIIN 0B KaK HCTOYHUKOB SHEPIUHU

3.4

Hyxnennossie kucnorel: JIHK u PHK. Hykneornasl — MOHOMEpPBI HYKIEMHOBBIX




kucior. Ctpoenne u ¢ynkuuun JHK. Crpoenne u ¢ynkumun PHK. ATO:
CTpoeHUue U PyHKIHH

3.5

]_II/ITO.TIOI'I/ISI — HayKa O KIICTKE. Kierounas TCOPHU. MeTOIIBI HU3YUCHHUS KIICTOK

3.6

Krnerka kak nenoctHas skuBasg cucrema. OOnme NpHU3HAKA KIETOK: 3aMKHYTas
HapyxHas MeMmOpaHa, moiekynasl JIHK kak renernueckuil ammapar, cucrema

cuHTEe3a OelKa

3.7

Tunbl KIeTOK: SyKapuoTHyeckass U MpokapuoTrueckas. OCOOEHHOCTH CTPOCHHS
NpPOKapUOTHUYECKOM  KieTku. Kuerounas crenka Oakrepuit. CrtpoeHue
JYKapUOTHYECKOM KIeTKH. OCHOBHBIC OTJIMYMS PACTUTEIIBHOW, >KUBOTHOH W

TpUOHOMN KIETKH

3.8

IloBepXHOCTHBIE CTPYKTYpHl KIETOK — KIETOYHAs CTEHKA, IIMKOKAJIUKC, UX
¢bynkuuu. [Inazmatrnyeckas memOpana, e€ cBoiictBa u gynkuuu. L{utonnasma u eé
opranouipl. OTHOMEMOpaHHBIE OPraHOM[bl KIETKU: YHAOIUIa3MaTHYeCKas CEeTh
(OIIC), anmapar T'ombmxu, au30coMbl. I101yaBTOHOMHBIE OpraHOU[IBI KIETKU:
MUTOXOHJpPHH, IUIACTUABL. [IpoMCXOXKIeHME MUTOXOHAPUM M IIacTui. Bujel
niactua. HememOpanHble OpraHoubl KIETKU: pUOOCOMBI, KJIETOYHBIM LIEHTP,

PECHUYKH, KTYTUKA. DYHKIIMU OPraHOUI0B KIETKU. BKItoueHust

3.9

Snpo — perynatopHbli neHTp kieTkd. CTpoeHue sfpa: siiepHas 000JI0uKa,

KapuoIluiasma, XpOMaTuH, SIAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

KusHeneareabHOCTh KIETKA

4.1

O6men BewiecTB, WM MeTaboin3M. AccuMuisnus (IIacTUYeCKHMil oOMEH) u
TUCCUMIIISIIINS (PHEPreTUUeCKuid OOMEH) — JBE€ CTOPOHBI E€IMHOTO IMpoliecca
Metabonu3ma. Tunbl oOMeHa BelIecTB: aBTOTPO(HBIN U rerepoTpodusblii. Poab

(epMEHTOB B OOMEHE BEILECTB U MPEBPAICHUU YHEPTHU B KIETKE

4.2

dorocunte3. CBeroBas U TeMHOBasA (hasbl GorocuHTe3a. Peakuuu poTocuHTE3A.
O¢ddexruBHOCTs PoTOCHHTE3a. 3HaueHHE (POTOCHMHTE3a IS KU3HU Ha 3eMile.
Bnusinue ycnmoBuii cpenbl Ha (OTOCMHTE3 M CHOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJABTYPHBIX PACTCHUM.

XemocuHTe3. XEMOCHUHTE3UpYIOIHe Oakrepuu. 3HAYCHHE XEMOCHUHTE3a IS

JKU3HU Ha 3eMite

4.3

DHepreruueckuid oOMeH B KieTke. PaciuenieHue BeIIECTB, BbIACICHHE H
aKKyMYJIMPOBAHHUE DSHEPrUM B KIETKE. OTallbl HHEPreTHYecKoro oOMeHa.
I'mukonu3s. bpoxenue u ero Buipl. KucinopogHoe okuCII€HHE, UM KIETOUYHOE

apIxanue. DPPEeKTUBHOCTh SHEPreTUYECKOro oOMeHa

4.4

Peakuuu mMatpuyHoro cuHtesa. I'enernueckas nungopmanus u JIHK. Peanuzarus




TeHeTHYeCKOH HHpopMalMK B KIETKe. | eHeTHYeckuid KOJI M ero CBOWCTBA.
Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancnsuus — OumocunTte3 Oenka.

Komauposanue amunokuciot. Pois pubocom B GnocunTese Oenka

4.5

Hexnerounsie dopmbl xku3Hu — BUpychl. Mcropus otkpeitus BupycoB (JI.H.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HENEATENbHOCTH BUPYCOB.
bakrepuodaru. bonesnu pacTeHuil, XUBOTHBIX M YEJIOBEKa, BBI3bIBACMbIC
BUpycamu. Bupyc ummyHozeduuuta uenoseka (BUY) — Bo3Oyaurens CIIM/a.

[IpoduiiakTuka pacnpocTpaHEHUsI BUPYCHBIX 3a00J1€BaHU M

PasmuOXeHUE 1 HHIUBUAYaJIbHOC PAa3BUTHUC OPraHM3MOB

5.1

Knerounsrii mukn, WM SKU3HEHHBIM UHMKT KieTkd. MHTepdasza u MuUTO3.
[Iponeccsl, mpotekatonme B HHTepdaze. Perumkanus — peakuuss MaTpuyHOTO
cunteza JIHK. Ctpoenue xpomocoMm. XpOMOCOMHBIM HaOOp — KapHOTHIL.
JIMTIon oI M TalUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIBI.
[uronornyeckne OCHOBBI PAa3MHOXKEHUS W HWHIUBUAYAJIBHOIO pPa3BUTHUSA
OpPraHU3MOB.

Henenne wietku — wmutTo3. Cragum mutosa. Ilpomeccel, mpoucxonsnme Ha

Pa3HbIX CTAAUAX MHUTO3A. buonormueckuii CMBICIT MUTO3a

5.2

@opMbl pa3MHOKEHHSI OpPraHuM3MOB: Oecrojioe M MosoBoe. Buasl Oecnosioro
pPa3sMHOKCHHsI: JIeJICHWE HaJBOE, ITOYKOBAaHWE OJHO- W MHOTOKIETOYHBIX,
CIIOpooOpa3oBaHme, BETeTATUBHOE Pa3MHOXKeHNE. VICKyCCTBEHHOE KJIOHUPOBAHHE

OpraHu3MOB, €0 3HAUYCHUEC I CCIICKIINN

5.3

IlonoBoe pa3mMHOKEHHUE, €T0 OTINYUSA OT OECIIOIOTO.
Meiio3. Craguum weito3a. Ilporecchl, mpoucxonsdnme Ha CTaausx Meio3a.
[ToBenenne xpomocom B Menosze. KpoccuHroBep. buosorndeckuid CMbICT U

3HayeHue Meilo3a

5.4

I'amerorene3 — mporecc 00pa3oBaHUs MOJOBBIX KIETOK y KHUBOTHBIX. [looBbIe
KCIC3bl. CCMCHHHUKU M ANMYHHKU. 06pa30BaHHe 1 PAa3BUTUC MOJIOBBIX KICTOK —
raMeT (Crepmaro3ouj, SHIEKIeTKa) — cruepmaroreHes u ooreHes. OcobeHHOCTH

CTPOEHUS SMIEKIETOK U criepMaro3ou10B. Onnonorsopenue. Ilaprenorenes

5.5

WnauBunyansHoe  pa3Buthe  (OHTOreHe3). OMOpUOHAIbHOE  pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHATBLHOTO PA3BUTHUS Y TTO3BOHOYHBIX )KUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHes. [loctomOpuoHanbHOE pa3BuTHE. TUIIBI
MOCTIMOPHOHANIFHOTO Pa3BUTHS: MPsAMOE, HempsiMoe (JIMUYMHOYHOE). BrnusHue
cpelbl Ha pa3BUTHE OPTaHU3MOB; (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKICHHBIC
YpPOZCTBa.

Poct u pa3Butue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUE CEMEHU,

CTaluu pa3BUTUIA




HaCHeHCTBeHHOCTL U UBMCHUYMUBOCTH OPTraHHN3MOB

6.1

[Ipenmer u 3amaun renetuku. Mcropus pa3Butus reHeTuku. Brinan poccuiickux u
3apyOeXHBIX  YU4€HBIX B  pa3BUTUE  TEHETUKU. MeToabl  TEeHETHKHU
(ruOpUI0TOTHYECKUH, UTOTEHETUYECKUH, MOJIEKYIIIPHO-TEHETUUECKHI ).
OcCHOBHbIE TeHETHYECKUE MOHATHA. ['eHeThyeckass CUMBOJIMKA, UCIOJIb3yeMasl B

CXeMax CKpEILMBaHUN

6.2

3aKOHOMEpPHOCTH HAacleJ0BaHMS TPU3HAKOB, YyCTaHOBIIeHHbIe [. Menzaenem.
MounoruOpuaHoe ckpenmBaHue. 3aKOH eauHOoOoOpa3usi THOPUIOB IEPBOrO
nokoneHus. I[lpaBuino [noMuHUpOBaHUA. 3aKOH PpACHICTUIEHHUS MPHU3HAKOB.
I'mnote3a uncToTel raMer. [loaHOE U HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpenmBaHue. 3aKOH HE3aBUCHUMOTO HACJIENOBAaHUS MPHU3HAKOB.
[MuTorenernyeckue OCHOBBI TUTUOPHAHOTO CKpEHMBAaHHS. AHAIM3HPYIOIIEE
ckpeumBanue.  Mcnonb3oBaHWE — aHATM3UPYIOUETO  CKPEIMBAHUA s

OIMpCACIICHUA ICHOTHUIIA ocobu

6.3

CuennenHoe HacnenoBaHue npusHakoB. Padora T. Moprana mo cuenjieHHOMY
HacJlelOBaHWIO TeHOB. HapyiieHue crenjieHUss TEHOB B pe3ylbTaTe
KpOCCHHTOBepa. XpPOMOCOMHAas TeOpUs HacleACTBEHHOCTU. ['‘eHeTnyeckue
KapThl.

I'enetnka mnoma. XpoMOCOMHOE OmNpeAeNeHHUe TMojia. AyrocoMbl M TOJIOBBIE
XpoMOCOMBI. ['oMorameTHble M reTeporaMeTHble opraHu3Mbl. HacnenoBanue

MPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3meHnunBOCTh. Buapl M3MEHUMBOCTH: HEHACIIEJACTBEHHAs U HACJIEICTBEHHas.
Pone  cpeapl B HEHAcHEACTBEHHOW  HM3MEHYMBOCTH.  XapaKTEpUCTHKA
MO (UKAITMOHHON W3MEHUYMBOCTH. BapuanvoHHBIM psq W BapuUallOHHAS
kpuBas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U KAUECTBEHHBIE TPU3HAKU

U UX HOpMa pCaKIuu. CaoiicTBa MOI[H(i)HKaHHOHHOfI HU3MCHYHNBOCTHU

6.5

HaCJ'ICIICTBeHHaSI, N T€HOTHUIINYCCKasi, N3MCHYUBOCTHD. KomOunatusHas
W3MEHYMBOCTh. Mei03 W TI0JOBOM TpOIecC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. MyTallMoHHass M3MEHYUBOCTh. Kiaccudukamus MyTaruid:
TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa W MpUYMHbI MyTanuii. MyTrareHHbIe
(akTophl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHON n3MeHunBoctu H.U.

Basunosa

6.6

I'enetnka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbI TEHETUKH
YeJIoBeKa: TeHEeaIOTHYECKUH, OJIM3HELOBBIN, IIUTOTCHETUICCKHH,
OMOXMMUYECKUN, MOJEKYIsIpHO-TeHeTHUecknuii. COBpEeMEHHOE OmpeaeiieHue
TeHOTHIIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE, FEHOTUIIUPOBAHUE, B TOM YHCIIE C

nomompio TII[P-ananu3a. HacnencTtBeHHble 3a00jeBaHUS YeIOBEKAa: TCHHBIC




0ose3nu, OOJIE3HH C HACIEACTBEHHOW MPEapacloIOKEHHOCTHIO, XPOMOCOMHBIE
6osieznn. ComaTHyeckue W TeHEpaTHUBHbIC MyTanuu. [IpuHIMIBL 370pOBOTO
oOpaza ’KHM3HHM, JUArHOCTUKH, TNPOQPHIAKTUKA ¢ JIEYCHHS TEHETUUYECKUX
Oone3neil. Meauko-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOU

T€HETHKH B MPEAOTBPALICHUH U JICUCHUN TeHETHUUECKUX 3a00JIeBaHN YeTIOBeKa

CCJ'IGKI_[I/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTH U

7.1

Cenexkuusi Kak Hayka W IpollecCc. 3apOKICHUE CEJIEKIUU M JIOMECTUKAIIMS.
Yyenue H.M. BaBuioBa o0 1eHTpax MPOUCXOXKICHHS M MHOTOOOpas3us
KyJIbTYPHBIX pacTeHUU. LIEHTpbl MPOMCXOXKIEHUS NOMAlHUX KUBOTHBIX. CopT,

nopoja, mraMm

7.2

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbli U MHIAMBUAYAIbHBIH OTOOpHI B
CEJICKIIMM pacTeHWl M KHUBOTHBIX. OlieHKa 3KcTepbepa. BiM3kopoAcTBEHHOE
ckpenmBanne — WHOpuauHT. Yumcrtas nuHus. CKpelmMBaHWUE YUCTHIX JIMHUU.
I'erepo3uc, nnu rubpuHas cuna. HepolcTBeHHOE CKpelMBaHUE — ayTOpUIUHI.
OtpanénHas rubpuan3auuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes U
MIOJIydEHUE TOJUILIONAOB. JlOCTHMKEHHMS CEJIEKUMU PpAaCTECHUN, >KUBOTHBIX HU
MHUKPOOPTaHU3MOB

7.3

buorexnonmorus kak oOTpaciab NPOU3BOACTBA. ['€HHAs WHXKCHEpHS. OTarbl
co3nanus pexomOuHanTHOM JIHK u TpancreHHbix opranusMoB. Kiertouynas
nHxeHepus. Knerounbie KynpTypbl. MUKpPOKIOHAIBHOE PA3MHOXKEHNE PACTEHUM.
KnonupoBanrne BBICOKOIPOIYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.
OKOoJOTHYECKHEe W JTHYeckue  mpobmembl. [MO  —  reHeTHYecKu

MO (UIIMPOBAHHBIE OPTaHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/1e PsKAHUS

DBONIOLMOHHAS OMOIOTH S

11

DBOJIOIMOHHAS TEOPUSI U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa  dBOMONUU.  [lameoHTONOTMYECKHE:  MOCIENOBATEIbHOCTh
MOSIBJICHUST BHJIOB B TAJICOHTOJIOTHYECKOH JICTOMHUCH, MEPEXOIHBIC (OPMBI.
buoreorpaduueckie: cXoncTBo U paznuyue gayH ¥ (UIop MaTEpPHKOB H OCTPOBOB.
OMOpHOJIOTHYECKHE: CXOACTBA M pa3inydsi SMOPHOHOB DPAa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHBIE, AHAIOTHYHEIE,

pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpPHO-OUOXUMUYECKHE: CXOJCTBO




MCXaHU3MOB HACJIICACTBCHHOCTH M OCHOBHBIX MeTa00IUYECKUX HyTGfI Y BCEX

OpraHH3MOB

1.2

OBomonnonHas Teopus Y. Jlapsuna. [Ipeanocsuiky BO3SHUKHOBEHHU S TapBUHU3MA.
JIBroKynme cuibl 3BOJIIOLMM BUJOB 110 JlapBUHY (M30BITOUYHOE Pa3MHOKEHUE MPU
OTPaHUYEHHOCTH PECypcoB, HeolpeleléHHas H3MEHYMBOCTb, Oopnba 3a

CYILIECTBOBAHHE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopus »HBomounu (CTD) u  OCHOBHBIE €€ MOJOKEHHUS.

MI/IKpOBBOJHOIII/IfL HOHYJUH_II/UI KakK €IUMHUIIa BUJa U 3BOJIIOIIMHU

1.4

JBrxynme cuibl ((GakTopsl) IBOJMIOLMM BHJAOB B Mpupoje. MyTallMmOHHBIN
npolecc ¥ KOMOMHATHBHAsE M3MEHUYMBOCTbH. llomynsiiMoHHBIE BOJHBI U Jpeild
reHoB. M3omsmius 1 murpanus. EctecTBeHHBIM 0TOOP — HaMpaBsIONMKA (aKkTop
HBOIIOLUH. POPMBI €CTECTBEHHOTO 0TOOPA.

IIprcriocoOneHHOCTh  OPraHU3MOB  KaK  pe3yabTaT d3Boyouuu. I[Ipumepsl
MPUCIIOCOOJICHUH y OpTaHU3MOB. ApoMOP(hO3bl U UANO0AIANITAINH.

Buza u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHbIE (OPMBI BUI000OPA30BaAHUS:

reorpaguyueckoe, 3KOJIOTHIECKOe

1.5

MaKpOBBOJ'IIOI_II/I}I. cDOpMI:I 9BOJIFOITN U (I)I/IJIeTI/I‘lCCKaH, JAUBCPIreHTHAsA,

KOHBEpreHTHas, napaenbHas. HeoOpaTuMOCTh 3BOIOLIMHT

Bo3HuKkHOBEHME U pa3BUTHE KU3HU Ha 3eMiie

2.1

JloHaydHblE TIPEACTABICHUS O 3apOKICHUU JKU3HU. HaydHble runoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: a0MOreHe3 W IMaHCIepMHUs. XUMHYECKast
SBOJIIOLUSA. OJKCIEPUMEHTAIBHOE IOATBEPKACHUE XUMHUYECKOW 3SBOJIIOIUH.
HauanbHple sTanbl Omonormyeckoil spomtounu. ['mnoresa PHK-mupa. IlepBoie

KJIETKH U UX 3BotoLus. @opMUpOBaHNE OCHOBHBIX IPYIII )KUBBIX OPIraHU3MOB

2.2

PasButne xu3Hum Ha 3emie mo spam u nepuoaam. Karapxeil. Apxeiickas u
npoTepo3oiickass dpbl. [lanmeo3oiickas spa u €€ mepuoibl: KeMOpPHUUCKUIA,
OP/IOBUKCKHH, CUIIYPUICKUAM, JEBOHCKUM, KaMEHHOYIOJIbHBIN, MEPMCKHUU.
Me3o30iicKas pa U €€ EpUOIbl: TPUACOBBIN, IOPCKUN, METIOBOM.

KaitHo3olickas 3pa W €€ mepuoiabl: MaJEOr€HOBBIM,  HEOTCHOBBI,
AQHTPONOTCHOBBIA. XapakTepUCTHKa KIAMAara M TEOJIOTMYECKUX IIPOILIECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOLNU PACTUTEIBHOTO U )KUBOTHOTO MHUpa. ApoMop(ho3bl y
pacTeHU u KUBOTHBIX. [losiBIEHHME, pacUBET W BBIMUPAHUE TPYII KUBBIX

OpraHH3MOB

2.3

Cucrema OpraHM4YecKoro Mupa Kak oOTpakeHue -sBoiouuu. OCHOBHBIE




CHUCTEMATUYECKUE IPYIIIbI OPraHU3MOB

2.4

OBoJronus 4enoBeka. AHTPOIIOJIOTHS Kak Hayka. Pa3BuUTHe mpeiacTaBieHHU O
IIPOMCXOKAEHUN 4YeJIoBeKa. MeToasl H3ydeHMsI aHTpororeHe3a. CXoiacTBa H
pa3IMUus YeJIoBeKa M )KUBOTHBIX. CHCTEMaTHYeCcKoe MOJIOKEHNE YeIOBEKa.

JBwxynme cuibl ((akropsl) aHTporioreHesa. HacneacTBeHHas M3MEHUHMBOCTD H
ecTeCTBeHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 JKW3HM, W3TOTOBJIEHHUE OPYIUN

TPYZAQ, MBILUICHUE, PEYb

2.5

OCHOBHBIEC CTAaIUM W BETBU DJBOJIIOIUM YEJIOBEKA: aBCTPAIOMUTEKU, YenoBek
yMmenblid, YenoBek npAMoxomsaumid, YenoBek HeaHAEpTANbCKUM, YenoBek
pasyMHbI. Haxonkw wWcCKOmaeMbIX OCTaHKOB, BPEMs CYIIECTBOBAaHHS, 00JIaCTh

pacipocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIUs

2.6

Yenoseueckre pacel. OCHOBHBIE OOJIBIIME pachl: €BpoNeouHas (eBpasuiickas),
HErpo-aBCTPAIOUAHAS (3KBaTopuanpHas), MOHTOJIOW/THAs (a3uarcko-
amMepHuKaHcKas). UepTsl MpUCIOCOOTIEHHOCTH MPEACTaBUTENEN YEIOBEUECKUX pac

K YCJIOBUAM CYHICCTBOBAHM . EnunCcTBO YemoBeUeCKuX pac. KpI/ITI/IKa pacu3ma

Opranu3mbl U OKpyXarolasi cpeaa

3.1

OKOJIOTHA KAaK HaykKa. 3aJadyd W pasfenbl SKOJIOTMH. MeTOJbl 3KOJOTUYECKHX
HCCIeA0BaHUM. DKOJIOTHYeCKoe MUPOBO33peHue. Cpeapl OOMTaHMsT OpPraHNU3MOB:

BOJHAad, HaA3€MHO-BO3AyIlIHAA, TIOYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Oxonornyeckre  Qakropsl.  Kiaccudukanuss — 3KoJOrH4ecKHX  (PaKTOpPOB:
abuoTHyecKkue, OMOTUYECKHME U aHTpOIOreHHble. JIeHCTBHE SKOJIOTMYECKUX

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGuoTtnyeckre (aKTOphl: CBET, TEMIEparypa, BIaKHOCTb. doromepromusm.
[MpucnocoOneHus OpraHU3MOB K JICHCTBUIO  aOMOTHYECKHX  (DaKTOPOB.

buonornyeckue PUTMBI

3.4

buotnyeckue ¢akropel. Buapl OMOTHYECKHMX B3aUMOICHCTBUN: KOHKYPEHIIHS,
XUIHUYECTBO, Tapa3uTU3M, MYTyalu3M, KOMMEHCAIN3M (HaxXJIeOHUYECTBO,
KBAapPTUPAHTCTBO),  aMEHCaJu3M, HeWUTpanu3M. 3HauyeHue  OUOTHYECKUX

B3aI/IMO,I[€I>'ICTBHﬁ 1A CYHICCTBOBAHUA OPraHU3MOB B ITPUPOAHBIX COO6H.[€CTBaX

3.5

DKOJIOTHYCSCKHE XapaKTEPUCTUKHU TIOIMYJIALUH. OCHOBHBIC ITOKa3aTCiIn
nNomyJiiuuu: 4YUCICHHOCTb, IIJIOTHOCTB, POXKIAAEMOCTb, CMCPTHOCTL, HPUPOCT,

Murpanus. JJuHaMHUKa YUCIEHHOCTH MOMYJISIIUU U €€ PErysus

COO6H.I€CTB21 1 3KOJIOTMYCCKUE CUCTCMBI

CooOmecTBo opranu3mMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHJI0Bas,




MpOCTpaHCTBEHHAs, Tpoduueckass (muiieBas). Bunel-gomMuHaHTel. CBS3U B

OnoleHo3e

4.2

Oxojornueckue cucrembl  (3kocucteMbl). Ilonarue o0 »dsKocuctemMe U
ouoreorneHo3e. DYHKIMOHATBHBIE KOMIIOHEHTBHI JKOCHCTEMBI: IPOIYIICHTHI,
KOHCYMEHTBHI, peayleHThl. KpyroBopoT BEIIECTB U TTOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (HMUIEBBIE) YPOBHU OHKOCHCTEMBI. lluIeBBle Ilemud W CeTH.
OCHOBHBIE TIOKa3aTeNH AKOCUCTEMBI: OMOMacca, MPOMYKIIHS. IKOJIOTHYCCKHE
NUpaMUbl: TMPOAYKIHUH, YHUCIECHHOCTH, Ouomaccel. CBOHCTBA 3KOCHUCTEM:

yCTOﬁ‘IHBOCTL, CaMOpCryidnus, pa3BuTHUC. CYKI_IGCCI/ISI

4.3

[IpupoaHbIe YKOCUCTEMBI. DKOCHUCTEMBI O3EP M PEK. DKOCUCTEMA XBOMHOIO HIIU
M POKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOOIKOCHCTEMBI.
buonornueckoe u X034 CTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpazue kak Qakrop ycroiumBOCTH dKocucTteM. (CoxpaHeHHe

OHMOJIOTHYeCKOTO pasHooOpa3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Owuocdepe. I'paHunbl, coctaB M CTpyKTypa
onocdeprl. Kupoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Omocdephl Kak
100aJIbHON  AKOCHUCTEMBI. J[MHAMHUUYECKOe paBHOBecMe M oOpaTHasi CBS3b B
ouoctepe. KpyroBopoTbl BemeCTB U OHMOTCOXUMHUUYECKHE IHKIBI SJIEMEHTOB

(yrmepona, azota). 30HAIEHOCTH OMocheprl. OCHOBHBIE OMOMBI CYII

4.5

YenoseuecTBO B Ouochepe 3emin. AHTPONOTeHHbIE M3MEHEHUs! B Ouocdepe.
['moGanbHbIE KOIOTHYECKHE TTPOOJIEMBI.
OcHOBa  pAI[MOHAIBHOTO  YIPABICHHWS MPUPOJIHBIMH  pecypcaMd U HUX

ucnoinbp3oBanue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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